





CONCRETE AND THE BUILDING CRISIS 
IN THIS ISSUE: PREVENTING RUST AT HIGH TEMPERATURES 


CIENTIFIC AMERICAN 


A Weekly Review of Progress in . 
INDUSTRY - SCIENCE + INVENTION +» MECHANICS |{f) 






10} 













= 
















— =e 
B 


ox) 


. 







AIA 2 





a Raa Bs: 





ry 





, AED 


j Q 





naman 


' a(CHAAD QAUB —/20 





























Bic 6 PUTTING GRAVITY TO WORK IN THE ERECTION OF CONCRETE BUILDINGS. — {See page 398] (oI ie mabe 








Published Weekly by Price 15 Cents 
Scientific American Publishing Co. 20 cents in Canada 
Munn & Co., New York, N. Y. 
Entered as second class matter June 18, 1879, at the post office at New York, N. Y., under the Act of March 3, 1879 





Vol. CXXIIl, No. 16 
October 16, 1920 









. 
ol that hubric ates 
~* esto 


oe 























FOR YOUR CONTINENTAL MOTOR 








iL te Serer 
cr Epptetet 

+ WA 
‘ 


a 
f 


Three factors which explain 
the superior results obtained from Gargoyle Mobiloil Arctic 


F you select a car with a Conti- 

nental Motor you look for engine 

results. Continental Motors are 
the standard equipment today in 
nearly 200 models of passenger cars 
and motor trucks. 

The most important single factor in 
the efhicient operation of your engine 
is Correct Lubrication. 

The Vacuum Oil Company’s Board 
of Automotive Engineers has care- 
fully analyzed the lubricating require- 
ments of all types of Continental Mo- 
tors and has determined the correct 
lubricant to meet these lubricating re- 
quirements with scientific exactness. 

This correct lubricant is Gargoyle 
Mobiloil Arctic for all 


OME features of. design and the conditions 
under which Continental Motors operate, 
influencing the choice of a lubricant, are: 


1—Moderately high piston speeds. 


2—Close-fitting pistons and well-finished cylinder walls, 
made possible by expert workmanship and exact 
production methods. 


3—Well-jacketed, vertical cylinders, preventing exces- 
sive cylinder wall temperatures. 


Taking these points into consideration, to- 
gether with other important features ot design 
and construction, an oil of the character and 
body of Gargoyle Mobiloil Arcticisbestadapted 
to provide perfect cylinder lubrication, prop- 
erly seal the piston rings against gas and fuel 
leakage, and minimize carbon formation. 

In addition to meeting these cor ditions. Gar- 
goyle Mobiloil Arctic is of the proper fluidity 
to be distributed through the lubricating sys- 
tems in Continental Motors, providing ade- 

quate lubrication for every 


models except the“ B-2” aRGoiz — — le Mobiloil 
. oT” . 7 it argoyie ob1ol 
and “T” motors that are Gy* f eax te same enaneae 









used in certain models of 
trucks. forwhich the cor- 
rect oil is Gargoyle Mo- 
biloil ‘‘ A?’ 





Mobiloils 


A grade for each type of motor 


Domes Branches: New York Boston Philadelphia Pittsburgh Detroit 


Motor you will secure full 
power and the minimum 
cost per mile for gasoline, 
oil and repairs. 


Chicago Minneapolis Indianapolis Kansas City, Kan. Des Moines 
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~ VACUUM OIL COMPANY «22 NEW YORK,U.S.A 
grade lubricants for every class of machinery 
7 ‘ Obtainable everywhere in the world , - e - 
| rates leon 



































Chart of Recommendations 
for AUTOMOBILES 
(Abbreviated Edition) 
M b I | I l 
A grade for cach type of motor 
How to Read the Chart 
y pe: Correct Grades of Gargoyle Mobiloils for 
engine lubrication are specified in the Chart below. 
A means Gargoyle Mobiloil “A” 
B means Gargoyle Mobiloil “B” 
E means Gargoyle Mobiloil “E” 
Are means Gargoyle Mobiloil Arcti 

These recommendations cover all models of both 
P ger and ial vehicles unless otherwise 
specified. 

Where different grades of Gargoyle Mobuiloils are 
recommended for summer and winter use, the winter 
recommendation should be followed during the entire 
period when freezing temperatures may be experienced 

This Chart is compiled by the Vacuum Oil Com- 
pany’s Board of Automotive Engineers, and constitutes 
a scientific guide to Correct Automobile Lubrication 

If your car ts not listed in this partial chart, consult 
the Chart of Recommendations at your dealer's, or 
send for booklet, “Correct Lubrication,” which lists 
the Correct Grades for ail cars. 
acon = * 20 | we we | lt | lee 

NAMES OF i + 2 
AUTOMOBILES AND Bislils sikisliis 
MOTOR TRUCKS e.sieis SIE EEE 
A\BIZ |S 3/2 /3/2'\3 

Allen A Arc] A Ave] A Are| A Are] A Arc 

Aras A Are} A \Arc| A Arc] A Arc 

Bessemer Are |Are JArc Are [Are ‘Are |Are ‘Arc [Arc Arc 

Biddle A Ae) A Arc] A Arc A Arc A Acc 

Bok Are.\Are jAre Are jAre Arc |Are Ave jAre Arc 

Cadsltac A ALTA ALA A 

Chaimers 6-8 Are. Arc 

= A Arc 
All Onber Models A A A A A A A 
Chandler Sux we |Agt JArc Are Arc Are |Arc (Are JArc Arc 
Chevrolet (8 cylinder ALATALATA/A 
A iArc| A \Arc 
FB & | ton) A lave 
All Other Models [Are |Are Are \Anc JAre \Are (Are. Are |Ave Are 

Cleveland A |Arc 

Cuneangham ALALASAJTA!LALA/LALALA 

Dinie Flyer A Ar A Are A Ar A An 

hedge Geothane A Arcl A Arc A Arc A An A An 

Fase A Are} A Arc 

Federal (Model S-X AlALAIA 

secval) Arc ‘Are 

All Orher Models Are Ave JAre Ave] A | A JAre (Ave [Are A 
Ford E/ETE ELE ELE, E;E 
Franklin A|ALALALALALASAILALA 
G. M.C. Trucks Are Are jAre Are jAre ‘Are jAre Arc jAre Arc 
Grant (6 cyhnder An A An A \Arc A Arc A \Arc 

Com.) (Model 12 A Arc} ” 

Alt Orher Models Arc Arc Arc Arc 

Haynes (6 cylinder) A \Asc| A \Arc| A lArc| A jArc| A lArc 

12 cylinder A A A A A 4 A A A ay 
Holmes BA 
Hudson Super Sem A \Arc] A Arc] A jAvc| A jAve| A) A 

All Other Models we Arc 

Hupew A Ar A Are A Ar A An A Acc 

Joomes lAre. Arc |Arc Ave |Are (Are | A |Arc| A [Arc 

jordan Are Arc jAre Arc Arc Are Are Arc 

King (8 cylinder ALATA ATALALAALA/A 

Kissel Kar (Model 48 ALA 

12 cylinder A AILALA 
* All Orher Models | A Are] A lAre| A |Are| A jArc] A Ar 
A | A JAre (Are [Ane |Ase |Are jAnc 
AJ ELA/E o E/E EJE\E 
Are “Are Are Are Are |Are | A Ar 
A A A 4 A A [Are ‘Arc 
Arc ‘Are jAre. Are )Arc. Are jAre. Arc JA Ar 
4 A A 4 A A A A A A 
Arc Arc [Arc Are jAre Ape Are Are jA Ar 
a A A A A A A A A A 
A Ar A An A Aw A An A Are 
4A A 
8 A 8 A A A A A 
t E 
A \Arc | A (Are 
All Other Modets A A A ALA/AILA/A 
Nash (Quad A ALALAITAILA 
Model 671 alA 
All Onher Meatets A Ac A Are A An 
Natwmal (6 cylinder A JAre Are |Are/Are |Are Are | A A 
12 cylinder JA ATA/LATALAILALA 
Neteoe A|ALA/ALA ALA/A 
Nuble A | A |Are‘lAre [Are \Arc [Are |Arc 
Onklaad cylinder A A 
AN Other Modets A ATLA > ALA A /Are Ar jArc A 
Id Hoc heory Are Arc jArc Are] A Arc] A Arc] A A 
" ndet A \Arc| A Arc | Arc A 
ylinder A A A A A A /Are \Ap 
8 cylinder A'ATA/|ALA/\ AIA ALA 
Unibonh A Arc!) A Arc 
Overtand A ‘Are |Are (Are |Are (Are Are Are [Are |Are 

Packard }A ALALAIA ALATA A 

Paige (6 cyhader 1A A A Arc} A Are} A \Ar A Arc 

* (Cont. E }Are Arc jAre \Arc.JAre (Age [Are |Avc fare Arc 

All Orher Models A 4 

Pan (Model A A Arc| A Arc] A Are 

Madet 250) Are. \Arc 
Peerless (# cylinder A ALA\|ATALALALALALA 
* — All Orher Models |... }Are |Are jAre \Are jAre |An 
Pierce Arrow A\ATAILATALAILAILAILALA 
Com.) (5 ton A | AJA! A JAre lAre jArc jArc [Arc Are 
All Orher Models |Are (Are Ave Arc Are Arc [Arc Arc [Arc Arc 

Premier A ALA\ATA ALALALA Are 

R & V Knight BIA | 

Rew A \Are| A Are | A \Are| A lAre| A Ar 

Riker A ELALELA EIEE 

Rock Falls A lAre| A \Arc 

Santord Are ‘Are. |Are Are] A | A] A jArc| A /Are 

Saum ELZLEL/ELE/ELE\E 

Scroppe- Booth (4 cylinder Are |Are| A Are} A Are 

“(6 & B cylinder A\ALA|LATALATLASATLAIA 

Stearas-Kaught Bi AL B/AILB ALA; AIBA 

Studebak A Are} A \Are| A lArc| A [Are | A (Arc 

Stuta A\ALALALALALALAJA A 

Templar ALALALALAIA 

United (Grand Rapids) (2ton)|} A| ALALALALA Are \Ar 

7 - “34 tom) ] AL AL AL ATA! A [Are Are JAre \Arc 
“ ° « “Gos | ALAL..| ALA 
“ SwalAlALA|ATALALALALA|A 
. * Som ty i ee ’ 
<< “ All Other Models. | A | A} A Are] A jArc [Are.|Are JAre Ar | 

Velie (4 cylinder) A \Are | ' 

“ (6 cylinder) Are \Arc jAre \Are jAre.\Are jAve jArc JAre Ar ' 

= Com.) (24 von) A Arc] A jArc} | j 

“ "All Orher Models. JAre |Avc Are. |Are JArc. Arc 

Vien (Models 22, 23 and 24) AlLALAILA 

"(Model 25) A) A WAre |Are| | 

= Ail Other Models Are |Are |Are.|Are |Are |Are |Are Are Are jA 

Westcott Are |Arc JAre. Are JAre.|Age Are Are JArc (Ar 

White (16 valve) | ALATA/|ATAIA 

“(3 100) | A| A |Arc.|Are 

“All Other Models |... JAne.\Are JAre ‘Are JAre |Arc [Are |Ar 

Willys-Kaight Bi A; B/AiB A\AIB! 

Willys Six A \Are.jAre.\Age jAre jArc jAre jArc | 

Winther Six oe | A Arch. . . 

Gate _ pa A . Rad Ra ALALAIA 

limther-Marwin (156 A ° - 

= Al Orker Models A\LALAILA 
Winton . re. 
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Part of an industrial 
piping installation 
at the White Oak 
Cotton Mills, Green- 
boro, N.C. 
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Decades of Experience 


HOR seven decades Grinnell engineers have been solving the intimate engineering problems that surround the design 
and erection of industrial piping equipments. Our whole organization has been built up to render a unique service 
in such work. If you have an industrial piping project of any kind we believe you will find it profitable to consult 
with us. Our experience covers: i 









SO re ee era 





Automatic Sprinkler Systems Steam, Hot Water and Gas Heating Power and*Related Piping Process Piping of all kinds 
Pipe Bending, Threading and Fabricating Fittings, Pipe, Valves Welding Compressed Air Lines Water Supply Systems Hydraulic Piping 
Gordon Dryers Safety Fuel Saver Constant Level Size Circulating Systems Piping for Acids and Alkalies ~ | 


| 

| 

| 

| 

GRINNELL [PANY | 
OFFICES IN ALL THE LARGER CITIES OF THE UNITED STATES AND CANADA | 
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EXECUTIVE OFFICES 
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Life on the Ocean— 
with Electricity at the Helm 


N the old days before the mast, weighing anchor, pumping 
ship, and “keeping her before the wind” were tasks for 
brawny men who knew neither fear nor fatigue. 


The old sea was rated in terms of man power, while the new 
sea is measured in horse power, with electricity as the con- 
trolling force. Imagine a great electric city afloat, where tasks 
are simplified, where safety is assured, and where convenience 
and comfort are present at every turn. Such is the modern 
electric ship; the New Mexico or the California for example. 
Electricitv is the source of all things good from stem to stern. 


With oil for fuel, a central power plant generates sufficient 
energy to propel the massive vessel, to furnish light for every 
purpose, and power for every need. Searchlights, signals, 
steering apparatus, wireless telegraphy, pumps, capstans, 
winches, hoists, cranes, drills, welders, rivet heaters, cooking 
appliances, and a hundred other devices for making work easy 
and protecting human life—all with one source of power that 
is safe, clean and always available instantly. 


Whether at sea or in port, the work of a sailor and the com- 
forts of a passenger are enhanced by the proper application of 
electricity. Cargoes are loaded and unloaded quickly and 
efficiently. Repairs are facilitated, and the ship is kept in 
active service over longer periods, thus aiding commerce and 
world distribution to a marked degree. 


Such a development has not been simply a question of design- 
ing and building the necessary equipment for marine electri- 
fication. It has devolved upon some manufacturer to look 
well into the future and visualize the needs aboard ship, and 
then to engineer the machinery into those needs. In this 
capacity the organization, experience and facilities of the 
General Electric Company are serving the American Navy 
and the American Merchant Marine. 
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1. A typical oil town showing conditions under which motor traffic is at a discount. 
main street of a big oil boom-town. 5. 





Desperate remedies that are resorted to, 


2. Big truck stuck in the mud of a main street. 





8. Making heavy going of it in the Burkburnett field 4. The 


to restore traffic 


Representative scenes in the mud roads and streets of the Texas oil district, showing some of the transportation difficulties that add to the price of petroleum products 


Transportation in the Oil Fields 
By Edmund Conaway 


N the great oil fields of the country there are many 

different forms of transportation. In the moun- 
tainous districts of the country most of the hauling 
within the fields is done by teams, while within the 
more level country it is done by trucks, tractors and 
caterpillars. I do not mean to leave the impression 
that no teams are used in a level country, because in a 
freat oil field there is plenty of hauling for all. In 
the great fields of the Southwest there are thousands 
of teams and trucks. I remember one day having 
passed seven hundred teams upon a road connecting 
two towns, thirty-five miles apart. One of these was 
a shipping point and the other was the cénter of a 
large oil field. Upon this same road were many trucks, 
also tractors and caterpillars. In good weather trucks 
are always busy and occasionally some teams are idle 


on this account, but in bad weather the teams do the 
greater part of the hauling. 
Trucks and trailers of every make are used. It is a 


common sight in Central Texas to see a tractor pulling 


and two wagons loaded with casing. The ex- 
transportation is greatly due to the distance 
must be hauled and to the bad roads. It is 
that where the depth of wells is at least 
3,200 feet the cost of hauling material by teams and 
trucks will average $8,000. 

The roads throughout the oil fields of the Southwest 
have been very bad. At times the only hauling that 
can be done is by horses, mules and oxen, and often 
but few teams will venture out. In traveling upon the 
main roads it is a common sight to see trucks, cars of 
all makes and wagons stuck in the mud. Ordinarily 
trucks and teams travel together in order to help 
one another. Upon one occasion when a driver with 
four mules got stuck in the mud, it being almost dark 
with no help near, feeling that his animals were safe 
he went away and staid until morning. 

One man is not bothered by bad roads 


a boiler 
pense of 
material 
estimated 


-the owner 


of the airplane. A few wealthy men of the West 
and Southwest visit their holdings in this manner. 
At Casper, Wyoming, last summer an agency was es 


tablished to sell airplanes to wealthy oil and cattle men 
These great trucks and tractors are extremely hard 





on roads. In order for one to have some idea 

roads either in dry or wet weather it is necessary 
travel over them. In dry weather they are ext ely 
rough and in wet weather they are lakes of water and 
mud, 

The streets are often excellent examples of the 
muddiest oil field roads, due to much heavy hauling 
and rain. In 1919 there was a great deal of rain I 
have often seen a team stall on the main street fn oil 
towns and horses and mules down in the mud F 
one instance I saw a mule down in a mudhole in fro: 


of the railroad station at Ranger. 


Gum boots are very popular among men and women 
In Ranger in order to cross the streets a ferm of sled 
was devised pulled by one horse. These were stationed 
at different corners and anyone could be set acro 
the street for a dime. 

Many mules and horses are used in the oll fields of 
the Southwest The care and treatment nin 
there is poor as compared with that given in northe 
fields They are fed enough, but are given little 
thought as to shelter, grooming and bedding What 
grooming the animals receive is given with 
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The object of this journal is to record accurately and 


lucidly the latest scientific, mechanical and industrial 
neu of the dau ts a weekly journal, it is in a posi- 
lion to announe interesting developments before they 
are published elsewhere, 

The Editor is giad to have submitted to him timely 
articles auitable for thease columns, especially when such 


articles are accompanied by photographs. 


The Gordon-Bennett Airplane Race 
LTHOUGH the failure of the special American 
racing machines to be placed in the recent 
Gordon-Bennett Challenge cup race in France 
wus a keen disappointment, there are several outstand- 
ng lessons to be learned which, if laid to heart, should 
enable us to win, or at least come very much nearer 
to victory, in any future international contest. 

rhe outstanding fact is that, as compared with the 
winning French machines, our own were comparatively 
untried, or, to borrow a yachting term, they had never 
been properly “tuned up.” In commenting on the recent 
America's Cup contest, we emphasized the fact that 
until “Shamrock met “Resolute,” she had had no 
opportunity to test herself against an up-to-date racing 
yacht of her own type. Everyone knew that she was 
fast, but just how fast she would be over the Sandy 
Hook course against a yacht that had tuned up in 
American waters was not known. The American de- 
fender, on the contrary, had gone through three seasons 
of exhaustive trials against a yacht, the “Vanitie,” 
which was Just about as able as herself. 

Similarly, when the three American machines started 
in the Gordon-Bennett race, they were not only flying 
iround a circular course with which they were quite 
infamiliar, but they found themselves matched against 
French machines that were thoroughly at home on the 
course and knew exactly what they could do itn hug- 
ging the many turning points by resorting to steep and 
all-but-vertical banking It is probable that, on a 
traight-away course, the American racers were faster 
han their French and British competitors; and had 
hey been thoroughly well tuned up and had the course 
heen a straight-away, we think that they would have 
won But tlying with the engine wide open on a 
tight course and flying at full power and speed 
‘ound & reular course are twe very different things. 
At a speed of approximately 170 miles an hour, it takes 


skill, familiarity with the turns, and absolute confidence 


in the strength of the wings, to make a close turn. 
It is a noteworthy fact that all three of the French 
ontestants were biplanes of a standard type, engined 


with stundard motors The only direction in which 


they departed from normal was that they carried 
somewhat le wing surface than the standard military 
chines The winning Nieuport covered the three 
laps of l ‘k)-kilometer course at a speed of 168.4 
miles per hour, which is a long way below the 200 miles 

hour which was freely predicted as the speed of 
ur own and the French machines, 


fhe three American contestants were described in 


r issue of September 11th. The most powerful was 
Verville-Packard biplane, equipped with a 500-horse- 
power Liberty engine The other two were monoplanes 
1 Curtis iGhine equipped with a 400-horse-power 

‘ ne, and 1) n-Wright monoplane with retracta- 
lé jana v ‘ ey tipped with a 250-horse power 
enyine All three machines were credited with having 
ide 200 ( in hour and over on straight-away 
flights In ench one, weights had been cut down to a 
nimum, and wing urface had been reduced to the 
west Pp hle figure consistent with safety None of 
rmiste e \ equipped with shock absorbers in 

the land! real ind all of them, because of the great 
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engine power in proportion to wing surface, had high 
landing speeds. 

It was these features which cost the Curtiss mono- 
plane dearly, because when making a landing the gear, 
unable to stand the impact, crumpled and the machine 
was wrecked. The Verville-Packard biplane was put 
out of the race early by engine trouble, the result, it 
is said, of overheating due to radiator failure. The 
beautiful little Dayton-Wright monoplane had to come 
down because of failure of the steering gear, one of the 
rods, according to the pilot, having become bent and the 
machine being out of control. It is possible that, at 
the very high speed developed, the nascelle proved to 
be too short to allow of a free flow of air to the rud- 
ders, or, to put it another way, the latter did not 
possess sufficient area for satisfactory control. This 
last, however, is mere conjecture. 

It should be understood that what we have said 
above is not at all to be considered as excuses for our 
failure. The flying field was a representative French 
flying field and the difficulties of landing and taking 
off were alike for all. 


Einstein Contest Information 


NQUIRIES about the Einstein contest having 

brought out several points not completely covered 

by the published rules, we take this opportunity 
to make these points clear. 

The greatest concern seems to be about the precise 
style in which words are to be counted. Compound 
words, when properly used and hyphenated, will count 
as single words. Algebraic expressions standing for 
single numbers or ideas will likewise go as single 
words. This applies to the single letters z, y, z, t, ete., 
when used singly; also to such items as the functional 
notation F(z, y, 2, t) and the radical giving the value 
of the Einstein. correction factor. Under this conven- 
tion equations will count as three words—one for each 
member and one for the sign of equality. If mathe- 
matical notation is employed which seems to the Ein- 
stein Prize Essay Editor to fall under neither of these 
specifications, he will use his best judgment in applying 
the spirit of the convention that a word stands for an 
idea. 

The main title will of course not figure in the word- 
count. But some contestants will wish to use a sub- 
title, sub-heads scattered through the text, ete. In 
view of the fact that every competing essay is a pros- 
pective contribution to the ScrenTIFIc AMERICAN, it 
seems proper.to set our own typographical style as a 
standard. Sub-titles must go in on a single line of a 
three-column head, as seen on page 398. A sub-head 
may occupy no more than two lines of a single column, 
as seen, among other places, in our monthly articles on 
the Heavens; and sub-heads should average more than 
500 words apart. Subject to these requirements, sub- 
title and sub-heads may be used and will not figure in 
the word count. Such fixtures when longer than thus 
contemplated will be counted in full, on the theory that 
they have been used to relieve the text of part of the 
story. 

Many contestants will desire to illustrate their text 
with drawings, diagrams, etc., which may require cap- 
tions. These will be regarded as part of the picture 
and will not be counted, unless it appears to the 
Einstein Editor that they have been used to relieve the 
text. The best way to meet this possibility is sub- 
stantially to duplicate the caption in the text; but we 
offer this as a suggestion, not as a requirement. When 
the spirit of the law is violated the entire caption will 
be counted as part of the text. 

Anything whatever in the nature of a preface or 
prolog, an appeal to the judges, an apology for or 
statement of the viewpoint of the essay, whether in- 
tended to be printed as part of the essay or not will 
be considered as part of it and included in the word 
count. 

The point has been raised whether a single competi- 
tor may submit more than one essay. We know no 
reason why he should expect such diffusion of effort 
to work to his advantage, but if he does not agree 
with us, we shall have to allow him to submit as many 
essays as he pleases. We will not open the envelopes 
giving any name and address until after the award of 
the prize; so we will not be aware of multiple efforts 
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and could not rule them out if we would. We must 
require, however, that when one man submits multiple 
essays he submit a separate identifying envelope with 
each, and sign a different pseudonym to each. 

A few suspicious souls have asked how they can be 
sure that their essays reach us, since registering the 
package involves writing on it the name and address of 
the sender. Such registration is not contrary to the 
rules; the outer wrapper is destroyed as soon as 
opened, leaving no record of the sender’s identity. If 
you do not credit us with good intentions to this extent 
you would best stay out of the contest. 

A very delicate question has been raised by several 
eminent gentlemen who have already appeared in the 
public prints on the subject of relativity, and who wish 
to know whether they may use parts of their own pre- 
viously appearing work in their essays. Our whole 
impulse is to say “yes,” but there is an operating detail 
which almost forces us to say “no.” The essays will go 
to Professors Page and Adams anonymously. Any ma- 
terial use of previously published matter will hardly es- 
cape them, for they may be assumed to be familiar with 
the literature. In the event that they recognize the 
old material, they must conclude either that the essay 
using it is by the original author, which would destroy 
its anonymity, or that the passage has been deliber- 
ately appropriated by another, which would bar the 
essay even if quotation marks and acknowledgment of 
source were employed. 

It may be necessary to supplement the last paragraph 
with a word of reassurance. Where words are prop- 
erty, ideas are not. No contestant need fear to incor- 
porate in his essay an idea which he has found in a 
published book or article, if he gives it new form in 
his own words. But direct quotation, even with ac- 
knowledgment, unless it be of a mere catch phrase, will 
not do. 


Doubling the New York Subway System 

EARLY bought experience has shown the need 

for faith and foresight in providing for the 

future transportation requirements of large 
cities. This is true both of the authorities and of the 
public. It was the lack of clear vision ana courage 
that so greatly delayed the commencement of the New 
York subways, and we are suffering the penalty of that 
irresolution in the present intolerable congestion of our 
subways. We did much better when it came to the 
question of doubling our facilities by the construction 
of the so-called Dual System; but. the astonishing way 
in which the new lines were crewded with passengers 
within a few days after opening proves that, even then, 
we did not look far enough ahead and that we failed 
to perceive the accelerated rate at which subway 
travel was advancing. 

There is nothing of timidity, however, in the bold 
plans for enlarging our present subway system te meet 
the demands of the future which the Transit Con- 
struction Commissioner has recently published. Addi- 
tional trunk lines are to be built running north and 
south under the avenues, and these are to be associated 
with crosstown lines, the whole new system being lo- 
cated with a view to rounding out and relieving the 
existing system. 

It is gratifying to note that on some of the proposed 
crosstown lines, use is to be made of the continuous 
moving platform. This admirable device proved its 
great passenger-carrying capacity as long ago as the 
date of the Chicago Exposition, and we believe that 
it will prove to be admirably adapted for a rapid dis- 
tribution of the crowds which will be unloaded at cer- 
tain transfer points from the north and south subways. 
There is no known or conceivable method of local 
transportation which competes with it in its flexibility 
and in the number of passengers that can be carried 
within a certain time and within certain restricted 
distances. The moving platform, of course, cannot 
compete with a fast express service; it is not intended 
to. But for local service it is unsurpassed, and we 
hope that the conservatism and lack of vision which 
prevented its adoption when the last addition was 
made to our subway service, will fail to shake the 
Transit Construction Commission in its determination 
to include one or more moving platforms in the cor- 
templated enlargement of the system. 
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Forty Centuries Ago—And Now 
Why Should We Not Make Paper Again from the Papyrus? 


N the present world-wide shortage of paper it is not 

strange that in the search for new materials some 
attention should be paid to the remarkable plant which 
was first employed for this purpose and from which 
paper takes its very name. The papyrus reed or 
Cyperus papyrus was first used in Egypt, for the mak- 
ing of paper. The Egyptians in fact made many uses 
of this remarkable plant growing in the shallow waters 
of the Nile. The main root of the plant, which is about 
as thick as a man’s wrist, lies in a horizontal position, 
while smaller roots extend downward from it into 
the mud and the stem rises into the air. These stems 
are triangular and tapering in shape and bear a pic- 
turesque tuft or umbel at the top which was com- 
pared by Pliny to a thyrsus, the crowned and gar- 
landed staff borne by devotees of Bacchus in their 
revels. 

This tufted head was used for the making of gar- 
lands wherewith to crown the images of the gods 
and wreathe their shrines. The root was used to 
make various utensils as well as for fuel. The pith 
contained in the stem was a common article of food 
both raw and cooked. The great value of the plant, 
however, lay in the stem; this is commonly six to 
ten feet long and a recent British investigator de- 
clares that along the upper Nile, where the plant 
still grows, though it is now extinct along the lower 
Nile, the stems often exceed fifteen feet in length. 
From this stem not only writing material was made 
but also cord, rope, and cloth, mats, sails, and boats. 
A certain piece of sculpture has been found belonging 
to the fourth dynasty, in which men are shown build- 
ing a light skiff with stems cut from a neighboring 
plantation of papyrus. Some authorities indeed be- 


By M. Tevis 


lieve that the bulrushes mentioned in the Bible were 
really papyrus plants. 

For the purpose of making paper the triangular 
stem was cut into longitudinal strips, those from the 
center of the plant being the broadest and most valua- 
ble. These strips were placed side by side on a board, 
forming a layer of suitable width, which was then 
covered with another layer of shorter strips laid at 
right angles. The sheet thus formed was soaked in 
the waters of the Nile, which caused the two layers 
to adhere firmly to each other, probably from deliber- 
ation of some sort of glutinous matter in the substance 
of the stem itself. The sheet was then pressed and 
dried in the sun, afterwards being polished with oil 
of cedar by means of ivory or a smooth shell. To 
form a roll the sheets were joined together with paste 
(glue being too hard). 

The use of papyrus spread from Egypt to Greece and 
Italy and thence over Europe; it was finally superseded 
by vellum but did not entirely disappear until about 
the twelfth century. 

Of recent years the papyrus plant has been freshly 
studied by English, French, and German authorities. 
In a late report made by certain British investigators 
it is stated that for a distance of three hundred miles 
along the upper Nile, it is at times exceedingly diffi- 
cult’ to keep the main channel clear because of the 
enormous quantities of papyrus and other water plants 
which choke it, while all the tributary streams in this 
region are blocked for many miles. This dense vegeta- 
tion is known by the general name of “sudd,” and ex- 
perienced observers estimate that it covers not less 
than 5,000 square miles, forming an immense store 
of valuable material either for fuel or for other pur- 


poses. It is estimated, indeed, that there is a store 
of 144,000,000 tons of sudd in this area. Employed as 
fuel this would be equal to 28,000,000 tons of coal and 
would be capable of yielding an amount of horse- 
power equal to about three-fourths of the theoretical 
average power of Niagara Falls. 

But this material is also capable of yielding rope 
fiber and paper pulp, while the ash contains so much 
potash as to form a valuable fertilizer. Crude paper 
pulp, known in the trade as “half stuff’ is readily ob 
tainable, according to experiments made by an English 
chemist, by heating the papyrus stem either green or 
dry under pressure, to about 150 degrees Centigrade 
with water alone, no caustic soda or other chemicals 
being required. The air-dried papyrus yields about 
forty per cent of dry “half stuff’ and about twenty 
per cent of dried bleached pulp. The paper made 
from this pulp is of very fine quality. Still more re 
cent research at the laboratory in Kharteum shows 
that papyrus stems, when treated with bot water, 
under a pressure of about four atmospheres, vield prac 
tically all their mineral matter and most of the pro 
tein to the solution, while the residue constitutes very 
satisfactory crude paper pulp. 

According to French students of the same subject 
papyrus pulp is very fine, slightly resembling that 
made from alfalfa. The fibers of the papyrus are 
regular and cylindrical and very fine and short, hav 
ing tapering ends and a central canai one-third the 
width of the. fibers. There are immense fields of 
papyrus in the French colonies of West Africa, espe 
cially in the delta of the Congo, and it is believed that 
when there are sufficient facilities in the way of rail 
roads and labor, this material will be drawn on heavily 
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Saving Wear on Shoe Soles 
To the Editor of the Scientiric AMERICAN: 

I note in your issue of July 31 last an article relative 
to a process for saving wear on shoe soles. I think 
I can go the writer one better by suggesting that 
copal or dark varnish be used in place of vaseline or 
oil. Apply as many coats as soles will soak in. Have 
found that this will make the soles outwear the uppers. 

Old Mystie Ct. W. H. F. Hanks. 


The Horizontal Rainbow 
To the Editor of the Screntiric AMERICAN: 


I recently noticed a phenomenon of light while flying 
for which I do not derive a satisfactory explanation. 
I will be pleased to learn the proper explanation from 
yourself or from a reader of the ScrentTrFIc AMERICAN. 

The phenomenon consisted of a rainbow in the 
form of an ellipse, a rather elongated ellipse. It oc- 
curred while I was flying around a small rainstorm 
and showed up on a low hanging mass of rain and 
water vapor some two thousand feet below me; it, of 
course, moved as I moved in the plane, and remained 
very bright for some two or three minutes. To give 
the details of the light direction I will mention that it 
occurred in the latter part of June about three o'clock 
in the afternoon in the latitude of Houston, Texas. 
I was flying in an easterly direction and the major 
axis of the ellipse seemed to lie in a line pointing a few 
degrees east of north, the ellipse lying to the north of 
my path, and as nearly as I was able to estimate it 
the shadow of my plane fell on what would be the 
southern focus, i. e., the focus nearest the plane, the 
red end of the spectrum being on the inside. 

I trust that this may be of interest to some of your 
readers and thank you in advance for any light which 
you or they may be able to throw upon the phenomena. 

Rurvus RIpDLeEsBARGER. 


[This is a case of the horizontal rainbow, formed by 
a more or less horizontal sheet of water drops below 
the level of the observer’s eye. Such bows are seen 
upon a layer of cloud from a mountain summit or from 
aircraft, but those that have heretofore been observed 
and discussed in detail have generally been seen over 


bedewed fields or a thin sheet of fog near the ground 
or water, or in droplets deposited on a layer of oil float- 
ing on the water. The horizontal bow is circular only 
when the sun is overhead; at other solar altitude: 
it is elliptical, parabolic or hyperbolic. This feature is 
well erplained with a diagram by Dr. Otto Klotz in 
the Journal of the Royal Astronomical Society of Can- 
ada, September, 1917, p. 294 ffg. Another explanation 
appears in Nature, March 1, 1916, p. 5. A résumé of 
several observations of horizontal rainbows appears in 
the Monthly Weather Review (Washington, D. C.), 
Feb., 1916, p. 65.—TueE Eprtor.] 


Protecting Trees from the Sun 
To the Editor of the Screntiric AMERICAN: 

In a recent issue I noted the article regarding the 
desirability of protecting trees when transplanted from 
the effects of the hot sun. This has been known and 
the practise of protection systematized here, the com- 
mon usage being either to loosely wrap the young 
trunk with a heavy grade of wood veneer tied with 
wire, or to nail a couple of six-inch boards into a V- 
shape and to drive these down a couple of inches from 
the tree so as to permit of ventilation while protect- 
ing the bark from the southwest sun. These schemes 
are both inexpensive, easily applied and readily re- 
moved when the tree is established. 

St. Louis. A. Biatrr RIDINGTON. 


Metering Liquids 
To the Editor of the Screntiric AMERICAN: 

In a recent issue you carried a description of a 
“device for measuring the flow of liquids,” stating that 
this was put out by an English firm. This description 
appears to be of an instrument which has been manu- 
factured for the past ten years by my firm, and 
which has found wide application not only in the field 
of water measurement, but in the chemical industries 
and in the manufacture of paper as well. I hope you 
will agree with me that in fairness to our company 
you ought to make this clear to your readers. 

Philadelphia. L. G. CHASE. 


Saving Gas 
To the Editor of the Screntrric AMERICAN: 

Your timely editorial, “How Many Miles to the 
Gallon?’ in your issue of September 4th, if answered 
by many drivers who are making good mileage, telling 
how they do it, might lead to economizing results both 
in driving and in making autos. I have been trying 
out an idea, not a new one by any means, and the 
result has convinced me that at least one kind of 
earburetor is wasteful of gasoline, and also that there 


should be an authoritative test of all carburetors, and 
all condemned that do not come up to a certain stand 
ard. The idea referred to is the admission of air to 
the manifold for which purpose I use a quarter-inch 
pet-cock with a rod connected to same and extending 
through dash, giving control of amount of air ad 
mitted from driver’s seat. My car when running on 
the leanest practicable mixture with pet-cock closed, 
will reach its greatest speed with cock about half 
open, but for runs of any distance I enrich the mixture 
a trifle and keep the cock wide open, and am making 
30 miles to the gallon—short runs excluded-—over 
country roads and about half of them sandy; more 
than 50 per cent better than I could do before, On 
rough country roads and city streets the cock is kept 
closed; with it wide open the engine will not work 
well when running slow. 

The gas pressure in the manifold of an engine run 
ning at fair speed is much below atmospheric pressure 
resulting in a suction on the carburetor intake which 
effects the feed. When the engine slows down that 
suction and the inflow of gas are decreased to the point 
where, when mixed with the inflowing air from the 
pet-cock it becomes too lean to fire properly 

The increased power I get is probably due both t« 
better evaporation and to the expansion of the air 
heated in the cylinders by the burning gas, and that 
leads to the idea that some day air may be used in 
gas engines to a much larger extent than at present 
The air may be admitted and compressed in the cylin 
ders as the gas is now and the burning gas ‘idinitted at 
the moment of ignition from a separate chamber. And 
then there is dust many kinds of which under right 
conditions are powerful explosives, and such conditions 
should not be difficult to provide in gas enyines 

I witnessed the results of the flour mill explosion ts 
Minneapolis in 1878, and since have had considerable 
respect for the potentialities of dust. 

Caldwall, Ida. H. W. Srone 


To Einstein Prize Essayists 
To the Editor of the Screntiric AMERICAN: 

I have in my possession a type-written lecture of 
recent date given by a German scientist on Einstein's 
principle of relativity. The lecture is supposed to be a 
popular one, although it is not free from mathematical 
formulas. It was held before a group of technical 
engineers in one of Germany’s largest industrial plauts. 
I am willing to loan it to any of the competitors for 
the Einstein prize essay who is able to understand 
German, on condition, of course, that the lecture be 
returned to me in due time, 


Bowman, N. D. Cuas. Bacnuenr. 
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Some of the Advantages Which Have Led to Wide Adoption of This Structural Type 


By Robert G. Skerrett 
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ure of decoration is desirable. The adaptability of the 
concrete loft structure is well brought out where it is 
reared adjacent to old buildings. In such circumstances 
it is possible to place the wall columns from four to six 
feet inside the external lines, carrying the exterior walls 
on cantilevered floors. On narrow city lots this charac- 
teristic might prove a highly important factor. 

As time is of the essence of the present situation, the 
speed at which concrete buildings can be erected is of 
moment. On the average, from the time decision is 
made to start work a concrete building can usually be 
completed at least as quickly as a typical steel struc- 
ture of the same dimensions. And carefully prepared 
detail estimates show in numerous cases a saving of 
40 per cent over steel where structural concrete fram- 
ing is employed; while the total saving on the com- 
pleted and outfitted structure often averages quite 20 
per cent. All this is well illustrated by a_ building 
now going up in New York City and covering an area 
of 331 x 200 feet. 

A ground plan of such magnitude, filling in fact, a 
whole square, requires the movement, distribution and 
emplacement of large quantities of materials during 
the various stages of construction. Reinforced concrete 
will be used throughout with the exception of a brick 
veneer on the exterior walls. Here we have striking 
evidence of the benefits of mechanical equipment for 
the handling of essential materials. To begin with, 
there are centrally located in the basement two power- 
driven mixers placed directly beneath the towers of 
two gravity plants for the delivery of concrete any- 
where within the building area. The sand and gravel 
are dumped at one side of the site from the street 
level into a bin from which the premixed stuff is 
earried by a belt conveyor to the middle of the cellar 
and there transferred to two smaller conveyors running 
at right angles. These drop the aggregate into bins 
close by and the latter feed directly into the power 
mixers. Attached to each bin is a hopper of a 
prescribed capacity, and the attendant worker has only 
to raise a vertical sliding door to release the desired 
amount of the sand and gravel. Similarly, from the 
adjacent platform, just enough cement and water are 
measured and dumped into the mixer to make up a 
eubie yard of concrete. The mixer delivers the con- 
crete to a hoist bucket, and every minute it is possi- 
ble to raise a load to the desired height, dump it into 
the tower hopper, and send it by gravity down the 
line of chutes to any point between the base of the 
tower and outward within an operative radius of 160 
feet. In this way, the two towers can handle two 
cubic yards every 60 seconds. No trouble is experi- 
enced in thus placing, during a working day, quite 700 
cubic yards of concrete. 

The counterweight chutes, supported by steel booms, 
permit the utmost flexibility. The distributing system 
does not clutter up the floor in any manner. There 
are no trestles or runways to interfere with workers 
engaged in other parts of the undertaking. The con- 
crete can be delivered as fast as the mixer can pre- 
pare it and as soon as the forms are ready to receive 
it. The equipment saves in unit labor costs because 
the hoisting engine and gravity take the place of the 
men otherwise required to wheel the concrete from the 
point of mixing to those of deposit. The amazing 
feature about up-to-date work of this sort is the many 
things of various kinds that can be done simultaneously 
without causing confusion. A little analysis reveals 
that this would not be possible but for the mechan- 
ical facilities employed in mixing and in distributing 

(Continued on page 409) 
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The arrow at the upper right shows where the strap is 
inserted in the machine. Note that the one here being tested 
has just parted 


Measuring the strength of a leather strap 


Testing Ropes and Straps 

H° strong are the stirrup straps used on your 

favorite riding horse? Are the traces used in 
pulling farm machinery equal to the task? And, figura- 
tively speaking, is the rope strong enough to hang a 
man? Such questions can be answered by a machine 
perfected by the Bureau of Chemistry, United States 
Department of Agriculture, which is capable of testing 
the tensile strength of fabrics, textiles and harness 
leather. 

For instance, if you wish to know the strength of 
the belt you wear on your clothes, put in motion the 
one-and-one-half horse-power motor in the laboratory 
of the Bureau, thus starting the tensile machine. 
Different weights are applied to the pulling lever, the 
apparatus operating from a pivot near the top along 
graduating scales, one of which automatically records 
the pulling power necessary to break a given piece of 
textile, fabric or harness leather. Our illustration 
shows the general ensemble of the machine, and sug- 
gests quite clearly the manner in which the leverage 
necessary for the test is brought te bear in increasing 
measure until failure occurs, 

The object under test is gradually given all the 
load it will bear, the machine automatically registering 
the stretching strength of the object up to the breaking 
point. The apparatus is not only valuable for deter- 
mining faulty textiles, fabrics and harness leather, but 
the data can be applied in drawing up specifications in 
manufacturing material of substantial tensile strength. 
It is said to be the largest machine of this character 
in use.—By S. R. Winters. 
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Piling Up the River Bottom Into a Dike 
ARK TWAIN, in one of his most amusing veins, 
1 described the disease which might be .namedd 
Mississippitis. It consisted in a violent attack of 
emotional insanity in connection with one or another 
of the projects afoot for the improvement of the vulley 
of this great stream. But the peculiar part of the 
thing was that it never affected any two people ex- 
actly the same. Where one maniac would range over 
the country in the cause of dredging a channel of 
ridiculous depth from the Twin Cities to the Gulf, 
another advocated with equal ardor the filling of the 
river so as to make the water scour out its own 
navigable pathway. Where a third enthusiast was 
booming the construction of vast works to prevent 
floods, another was distributing propaganda looking 
toward the expenditure of millions of dollars for large 
reservoirs in the upper parts of the Mississipp! drain 

age basin to prevent the recurrence of low water 
The great humorist does not tell us so explicitly, but 
it is a fact that he could depict such a variation of 
opinion as to what ought to be done to the Mississippi, 


merely because the problem presented by the river 


does actually vary most widely from season to season 
and from year to year. It does carry its flood levels to 


destructive heights, and it does go down, in its dry 
season, to a point that is destructive to interests that 
depend upon a reasonably full river. It dees call for 
treatment of the most divergent character, and does 
confront the engineer with directly contradictory re 
quirement. And while a good many of its vagaries 


have been successfully dealt with, some remain 

But today the Mississippi is not alone in puzzling the 
engineer through the apparently irreconcilable nature 
of the problems that it presents. California has a 





river—the Sacramento—that goes to equally violent 
extremes, and calls for equally contradictory meas- 
ures in its control. And here there is an additional 


complication not present on the Mississippi. The State 
of California is interested, more than anything else, in 
the volume of irrigation water that it can get out of 
the river. But the Federal Government steps in to 
say that the river is a navigable stream, and must be 
treated and conserved as such. 





Accordingly the engi 
neers must so handle the river that there shall he 
enough water for the irrigationists, and enough left 
over after they are through with the stream to float 
the ships which carry their products to the markets 

The whole problem really resoives itself into one 
of flood control. 
subsidiary problems of irrigation and navigat 
have been resolved. 


When this is properly handied, the 





ion will 
And, as our photographs show, 
the control of the spring flood waters is being under- 
taken in a rather novel way. 

The problem centers in the so-called delta—a region 
of flats under low water, which has been built up by 
the deposits from the periodical floods of the centuries. 
The treatment consists in diking—but the distinctive 
feature is the manner in which this diking is carried 
out. It happens that the material from the bottom of 
the river in this section is sufficiently heavy and water 
resistive to make satisfactory dikes; so the process is 
simply to turn a big dredge loose, piling up the bottom 
of the flat into a high ridge. At one stroke the water- 
way is deepened, and enclosed within a confining dike 
that protects the surrounding territory from reinunda 
tion. Our pictures show work of this sort in progress, 
and a scene where it has been finished, so that the 
greatly narrowed and deepened stream flows along with 
its surface well above the level of the surrounding 
country behind the dike. 
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Dredger building up a levee between river and flooded bottoms 


The process of deepening the Sacramento River which results in banking 
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Where the river walks on stilts, high above the fields 


it up in an artificial channel, well above the level of the surrounding country 
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General view of the British rigid dirigible R-80 after the successful completion of the trial flight 


The Aerial Cruiser 
Some Details Concerning the Latest British Rigid Dirigible R-80 



































' mM! elve months after the notable trip of air vase formed by the lowest flat of the transverse frame which run along the top of the hull. There is a gun 
’ ship R34 fre England to America and back, a polygon. This keel contains the cabin, bombs, petrol, platform forward, and ventilation shafts are placed 
ille edi f that ship, R-SO, which embodies water ballast, etc., and is sufficiently strong to transmit between each pair of gasbags. 
ria mprovemet ad a successful trial flight. We all loading, including the weight of the cars, into the . : 
p ‘ ~t f ews of this shin. and there follows a main structure There is a walking way the entire The Four Cars 
deserip i mstruction and a comparison with length of the keel girder, with branches to the wing There are four cars suspended from the hull, the 
the rlier and ver R-34 two forward ones being placed one behind 
At the ‘ ship was taken out for the other and joined flexibly together to 
ts fir rial, the wind was blowing with form one streamline shape. The forward 
elocity of 1 en knots The flicht, The R-80 and R-33 ata Glance half is the control portion, and in it are 
which was carried out over the sea, lasted Particulars R-8 2-33 found the navigating controls and instru- 
} } | } : { > es tirpelece eahin: i ; 
wurs, and a landing was safely Coens Gienene  COGMED gb en tte cccesnsadinsd 60.0 me nts and the wireless cabin ; in the after 
effected in a wind of about seventeen Gross disposable lift (tomS) .........ceseeeeeees 26.75 portion there are two sets of engines. The 
i , " he eroune ’ , sears ¥°s > rine ws * ara enene » 
ame oot a ng the ground and Minimum weight of crew, stores, and ballast re- two separate wing Cars are suspended on 
t o the shed us , F ‘ FS “ach side ceel ¢ pach ¢ ains 
n ' th eu I ~ W quired for prolonged flizht CEES céhs seo ede 3.8 vW ’ ich side of the keel and ¢ ich come tg bee 
anne aEity SEG the tries were Residual disposable lift available for fuel and oil set of engines. Particular attention has 
eSs (tons) 13.7 21.75 been given to the elimination of head re- 
: . parcneienB. 7 ee Speed at full power, M.PD. ....ceccccecvcssecs 65.0 65.0 aoruiian — cad, — ee ae 
‘ t ‘ t-Ni " - p ¥ av f *rfec stre: 
i — ring SU and Speed at cruising power, m.p.h. oe ees crceceoees DUO 5O.0 peor "ia have Pa3 yy pecsbagen 
‘ pm - = < % > Lia ‘4 3 1¥ ria 
Total b.b.p. at ful] POWEF 260 cscccccccccccsoecs 1,000 1,500 Fm. gore win owe : ae ex £1ass 
are » y re re re : Sl- 
Cor wT Range in miles—full power ........cccccccccess 3,900 3,600 — — ee eee, ~— 
onstruction , . > tions of less importance there are win- 
Range in miles—cruising power ........seeee+. 6,400 6,000 ¥ , 
rhe niain transverse frames are placed : ' ‘ . Ke dows of non-inflammable celluloid. 
. ' ¢] ' Endurance in hours—full power ............+4+. oO o6 iti seas cu ts etinthel io i ial 
etween the iwhag ends, vy mmnedi . : : ‘ a . elO eve “{ Ss attached a speci 
. a oe : Maximum height attainable as free balloon (feet) .19,500 18,000 : ts “Eh. 7 
embers All the framework girders : : , ; inflated buffer bag; these bags have suf- 
, . e Maximum height attainable with crew and stores a i é - 
are of triangular cross section lrans- ; “ - a ficient buoyancy to enable the ship to 
for prolonged flight ....wcccccccccescsvccsece 17,000 16,000 : 
verse wiring at the main frames trans alight and float safely on the water, and 
e lift of the gas to the keel they also make an effective cushion when 
er and maintains the shape of the landing on the ground. The _ controls 
tr sverse secti« A longitudinal stay connects the curs, providing thoroughly sheltered = c mmunication. from the forward car are conducted up through the 
transverse wiring at each main frame. The main di- The total gas space is divided into fifteen compart- trunk, which leads from the car to the ship, and then 
gonal bracing wires are of three series—major, minor, ments, each containing one gasbag. The outer cover is they are taken forward or aft through the interior 
at esh wiring. the first two on the external surface formed with a number of separate panels laced to the keel. There are large luminous indicators in the con- 
of the ship The mesh wiring on the inner surface of girder, the joint space being covered with a sealing trol car, which show the degrees of helm and of 
the girders transmits the gasbag lifting pressure to _ strip. elevation. All the gas valves are operated from the 
t ran ‘ ihe triangular keel girder has its A novel feature is a walking way and hand line (Continued on page 409) 
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Left: Lookir forward to control car, showing steering gear, ship’s telegraph and telephone instruments, gayes and so on. Right: The gasoline tanks which are slung in the keel girder. 


Two views aboard the R-80, showing how the British constructors are gradually refining their airships with the appearance of every new dirigible 
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What Are Great Britain’s Mystery 
Towers? 


y a previous issue we printed an ac- 
count of the two “mystery ships” then 
building for the British Admiralty. 
Their strange appearance and the air of 
mystery surrounding their construction 
and their use aroused great comment at 
the time. 

Constructed on a sandy foreshore at 
Southwick, an obscure village between 
Storeham and Brighton on the Channel 
Coast, the two “mystery ships” have long 
been objects of interest. In shape they 
are not unlike a huge wedding cake, con- 
sisting of three tiers of hollow concrete 
blocks, surmounted by a tall wide tower, 
not unlike a gas-holder. The total height 
of each ship is almost 200 feet. Their 
method of construction is highly ingenious. 
The bottom story, consisting, as has been 
said, of hollow concrete blocks, rests on 
the foreshore; the tides play about it, and 








Reducing the Automobile to Its 
Essentials 


iy tn France comes the latest idea in’ 
automobile namely, the 
frameless car. Indeed, here is a design 
which calls for an automobile that is 
practically all power and wheels, se to 
speak, with the usual parasitic elements 
reduced to the irreducible minimum 

A study of the accompanying view of 
one of the new cars tells the entire story. 
It will be noted that the usual frame con- 
struction is done away with, and in its 
stead we have little more than springs. 
The engine, which is a two-cylinder af- 
fair, is placed at the rear, so thai this 
chassis is obviously intended for a two 
passenger car. The radiator is placed 
sideways, as shown. The rear axle, it 
will be noted, is mounted on a pair of 
springs and held by a U-shaped member 
whose legs terminate in pivots on either 
side of the power plant, the latter being 


designs, 








the long months during which it has lain 
on the beach have covered it with sea- 
weed and barnacles. Powerful pumps 
are installed in the lower tier so that it 
may be pumped dry at will. Sluice gates are also 
fitted to enable it to be flooded and sunk. Until Sun- 
day morning, September 12th, this lower tier was full 
of water, the weight of this serving to ballast the 
whole structure which towered above. 

Early in the morning, at low tide, however, the 
sluice gates were opened and muddy water pourel 
from the openings of the.lower tier. As the tide rose 
the sluices were closed and the pumps were set to 
work. Within a short time they had lowered the 
water level in the hollow concrete by a further four 
feet. 

Meanwhile the tower had been attached by hawsers 
to two lighters. As the tide rose—an exceptionally high 
spring tide for which the engineers had waited some 
weeks—the tower, now lightened of its ballast, rose 
too. Its ungainly bulk was trimmed until it floated 
upright—its upper deck some 200 feet above the 
crowd of spectators. The “launch” was accomplished 
slowly and without fuss. There was no excitement of 
greasy slipways and quick spectacular glissade. 

As soon as the tower had floated, a flotilla of Ports- 
mouth Deckyard tugs stood by to tow it. ‘The task 
was not easy. A specially dredged channel had been 
prepared; the draught of the tower is such that the 
clearance in some parts of the channel is measured in 
inches. Seven tugs were used in the towage. It was 
necessary to guide the huge bulk between wooden 
piers. Notwithstanding repeated warnings, these were 
lined with interested spectators, and a chance tilt 
against the piers would have seriously damaged both 
the tower and the pier, with probable loss of life. 

The tricky passage was negotiated with only one un- 
important mishap, and as soon as the tower was clear 
it was seized by additional tugs and slowly made its 
Way by open sea (which was exceptionally calm) 
toward Spithead. It is thought that its destination is 
the Solent, but official quarters are reticent on this point. 





Copyright, Kadel & Herbert 
This novel departure from standard practice represents a French effort at 


producing an inexpensive automobile 


Another suggestion is that had not the armistice in- 
tervened in November, 1918, some five or six of 
these towers would have been sunk in the Straits of 
Dover, made tight on the seabed with concrete grouted 
in, and pumped clear of water. The gigantic caissons 
so formed would have enabled work on the Channel 
Tunnel to be carried out with great rapidity. By 
sinking shafts in the interior of each tower, and driving 

















This queer-shaped cup was recently moulded from 
a piece of leather over four hundred years old 


headers in each direction from its foot, a dozen working 
faces would have been secured; whereas if the tunnel 
were to be driven from each end in the usual way, two 
only would be available. 

Further suggestions are that the towers are destined 
to serve as protective underwater fortresses for the 
Naval Harbor at Portsmout—a contention which 
gains ground when it is remembered that the first 
tower has been towed to the Spithead.—By F. Raw- 
linson. 


mounted on the center of the springs. 
All in all, this construction ts exceedingly 
novel and ingenious, although it seems 
quite obvious that it can only be applied 
to the lightest kind of passenger cars, But for these 
it will surely economize fuel! 


There is Nothing Like Leather 

HE leather cup which we illustrate is a striking 

proof of the durability of good leather, for it is 
at least four hundred years old. Proof of its 
found in the following facts. At some time prior to 
1893 there was standing in the city of Hamburg, Ger 
many, an old building which had to be removed to 
make way for improvements. Records and tradition 
established the fact that this building had been stand 
ing four hundred years. There is nothing very re 
markable about that; but when the building had been 
torn down and the foundations for the new 
were being dug, the workmen discovered some old tan 
vats, which were evidenty the remains of an old 
nery that had been in operation on this site before this 
four-hundred-year-old building was put up. In one of 
the vats, which probably had been filled in with earth, 
they found a relie of the old tannery in the sh: fu 
tanned hide. Part of this hide fell into the hands of 
a prominent merchant in Hamburg, who dealt in leather 
He was sufficiently interested in the relic to 
have molded from a piece of the hide a leather cup, 
which he brought with him to America in 18938, at the 
time of the Chicago Exposition, and he left this cup 
with one of the largest of our leather manufacturers, 
who vouch for the integrity and standing of Mr 
Gearckens, the donor of the cup. In consideration of 
its great age, it is a tribute to the quality of this 
ancient piece of leather that it could be molded into 
such a shape as this. We are informed that enly e2 
very high-class piece of leather would stand, without 
breaking, the pressure required to complete the right- 
angled bend at the bottom of the cup, as shown in the 
illustration. The forming of the fluting at the top of 
the cup was a strain upon the leather only a little less 
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Its companion tower is scarcely com- 
pleted and conditions will not be suitable 
for its “launch” until the high tides of 
March next. 

The whole of the arrangements for the 
building and launch of the tower have 
been under the charge of Capt Cliffe of 
the Royal Marine Engineers. 

Speculation is still rife concerning the 
probable use of these mystery towers. 
One of the many theories advanced is that 
they will be used for raising the shipping 
sunk during the war by the German sub- 
marine campaign. By means of these 
towers, it is suggested, sunken vessels ly- 
ing in water too deep or too rough for 
ordinary salvage could be raised. By 
“dragging,” hawsers might be passed un- 
derneath the sunken vessel. The towers 
would be sunk, one on either side, and the 
hawsers made fast. The two towers 
(which may be submerged to a depth of 
180 feet) would be simultaneously 
pumped empty of water, thus raising the 
vessel. The whole flotilla, with the vessel 
cradled between the two towers, coulb 
then be towed away to shallow water, 
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Yet the leather has been bent 
and molded both in these convolutions 
and in the body of the cup itself without 
showing any cracks. 

The Bulletin of the National Associa 
tion of Leather Belting Manufacturers 


in speaking of this interesting experiment, 
reminds us that the enduring life of good 
leather is due to the fact that it does 


not corrode or oxidize or disinterrate, 
and as this piece proves, will retain its 


life for centuries. 
Paper on a Specification Basis 
I ECENTLY a marked increase in the 


use of paper bags as containers for 


lime and cement was noted Uncle Sam 
in his paper conservation campaign is in 
Vestigating the various materials suitable 
for such purposes. He has devised an 


invaluable test machine which shows defi 
nitely the stress, strain value of the 
paper as well as the stretch which re 
sults under load. He now ts perfecting 
a testing apparatus which will reproduce 
under laboratory conditions the strain on 
the bag when it is dropped. The .idea 
of the government experts is to so cor- 
relate these tests that the actual service 








Where the vessel could be beached. By ~v-> - 
repeating this process it would be possi- —— 


ble to salve vessels now lying far too deep 
for recovery, Such is the theory. 


What are they? 


The British authorities are satisfied to have them called 
“Mystery Towers,” but will say nothing regarding their purpose 


conditions to which bags are exposed may 
be reproduced in the testing laboratory. 
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Radio Control for Airplanes.—There can be no 























e wi id lasted a few months longer 
i have w essed the leading armies employing 
{ len f es controlled by radio means. 
IV hve | ‘ s ‘ Al y had progressed pretty far 
. hie ‘ I tice was declared The 
‘ Germany Now we learn that 
f bre le nstrated that five or six small 
1 in ‘ g planes, ithout pilot, can be 
pL f i “shepherd” in a larger plane 
tl t Hertzian waves 
Giass Ineulaters for High Voltages.—Tests with 
{ ] e heer n progress in Switzerland 
fi everal ‘ ind nu ers of these insulators 
‘ ‘ ry a the United States, for 
iM) volts rhe p | application 
I I howevel | L000) volts. 
s res red th glass insulators 
' e | ! nternal stresses which 
‘ el ‘ ‘ the nsulateor s subjected to 
ech m suclele temperature change 
Ihe urre ‘ " suc fuilures has been made less 
quent t ‘ f proved material and better 
T \ f e puncture strength, it is higher 
tl 1 porcelall The glass used in 
‘ ‘ transparent, hence the absorp 
! ! ! ( less than in the dark green glass 
] | ed 
High-Power Arc Lamp.—In the Garbarini rotating 
the invent iims at (1) a single light-source 
irea ane eat brightness; (2) the integral 
‘ yf he lig I trom al source and (3) the 
tic maintenance of the point-source in its cor 
rect optical position. A horizontal, cored positive elec- 
rewe ed forming a small central crater. The nega- 
t f metal, cooled by circulating water or gaso- 
‘ i is non-luminous, It is annular in shape, and 
te ited by a ring-edat the crater of the positive 
ted at the center of the annulus The are 
I iM een the annulus-edge and the unobstructed 
{» rater wou tend to wander and become un- 
stuble Accordingly a solenoid is mounted with the 
positive electrode as axis, and the magnetic field thus 
produced causes the re to revolve at 500 to 3,000 rp.m. 
At this speed ‘ wtion is not detected by the eye, 
hich merely sees the central bright spot, the crater, 
vuunded by a slightly luminous haze. Such an are 
} n effect, 1 for length and resistance and gives 
1 constant ght 
New Tank fer Transformers.—A leading electric 
company is developing the use of a so-called conserva- 
tor in nnecth with oil-filled transformers rhe con- 
servator con ts of a auxiliary tank connected to 
th op of the main transformer tank by a suitable 
pipe and mounted above the level of the oil in the 
main transformer tank The main tank and the con- 
necting pine are completely filled with oil, and the 
ly | that come n contact with the air is that in 
the onservatal The size of the conservator is gov- 
erned by f thermal expansion and contraction of the 
l Ihe l ! ontract sufficiently to allow air 
te ¢ F t! ' transformer tank, and when hot the 
t not overtiow In practice suitable oil gages, 
ilves, chloride of lime chambers, and sump are 
| ed e ¢ ervuator The elimination of the 
‘ the n ) tank is of importance because 
wves the cl ce of an explosive mixture of gas 
e the | <Any gas that forms escapes into 
lint nservator tank, where there is no 
| ! tT I 
Communication 
Anether Clandestine Wireless.—The steamer 
“Ete which was the German steamship “Rajah 
Kootis,” may have played more important rdle in 


the war that « 


sailors in a 


than f housing a number of in- 
terned German Peruvian port. Indeed, 
upon examination at an American port it was discovered 


merely 


that a water cooler in a stateroom of this steamer 
contained a wireless set. The obvious conclusion is 
that the interned crew may have communicated with 


raiders at various times. 


Safeguarding Radio for Emergencies.—The United 
authorities who watch out for the welfare of 
land and sea, report that operators have 
using their auxiliary power (storage 
for the operation of audions. The auxiliary 


German sea 


States 
Wireless on 


heen 


source of 


battery ) 


source of power must not be used for any purpose 
other than that of operating the transmitter. in the 


event of accident, when the usual ship’s current sup- 
ply fails. The battery must be kept fully charged and 
ready for immediate Any defects in the battery 
or any other part of the radio equipment should be re- 
ported to the master of the vessel immediately. Such 
neglect of duty on the part of operators may be con- 
sidered suflicient cause for the suspension or revocation 


use. 


of their license. 

Light Telephony.—It is quite obvious that the Ger- 
mans, too, were working along the lines of telegraphy 
and telephony by means of light rays during the late 
war. In a recent issue of a German periodical there 
appears a description of an apparatus for effecting 
telephonic communication along a light beam. The re- 
ceiving apparatus consists essentially of a conical tube 
with a plano-convex lens at the wider end and a special 
selenium cell at the lens The cell is included 
in a special valve amplifying arrangement to which are 
connected telephones. The transmitter consists of an 
arc searchlight, and the microphone current is super- 
posed on the are current by inductive coupling. The 
such an arrangement is limited to three or 
four miles for small apparatus. 

What Is It?—From Denmark comes a brief—all too 
brief !—report of the work of one Rahbeck, the inventor 
of something new in the field of communication. In 
with one Johnson, Rahbek has been working 
for six years on the new invention. They discovered a 
new force resembling electro-magnetism in 1917, and 
eight days later they evolved the type of loud-speaking 
telephone of which the violin.string appears to be the 
essential part. Next the inventors constructed a pocket 
electroscope far more sensitive and more easily handled, 
so they claim, than all previous instruments. One use 
of this new force which they have put to work would 
be to increase the receiving capacity of wireless stations. 
The inventors are now working on a device which will 
permit of despatches being received twenty times more 
quickly than now. All of which is interesting, to be 
sure; but what is it all about? 

Recording Sounds with Light Rays.—In connection 
with the several light ray methods of communication 
developed during the war, it is interesting to note the 
latest means of recording and reproducing sounds by 
means of light. A. O. Rankine, writing in the Pro- 
ceedings of the Physical Society, tells us that the light 
from a photophone transmitter is concentrated on a 
narrow slit, an image of which is produced by means 
of an auxiliary lens on a strip of motion picture film, 
the slit image being transverse to the film. The varia- 
tions in intensity of the light when sound waves are 
received by the instrument are recorded as variations 
in the density of the film after development. For re- 
production of the sounds, light from an ifuminated 
slit is focused on the film, behind which a selenium cell, 
connected to a telephone circuit, is placed. As the 
film moves, the intensity of the light reaching the cell 
varies in accordance with the density of the film, and 
the corresponding sound is heard in the telephone. 

British Cable Delays.—Considerable delays are re- 
ported by the Postmaster General in the handling of 
telegrams from Great Britain to the Continent. Of 
late the average delay on messages sent to the Conti- 
nent was about 4% hours, with a maximum delay of 
2214 hours recorded. By way of comparison, the delays 
experienced during the same period in the case of other 
services were also noted. The average delay on mes- 
North America via the Imperial Cable is 
reported to have been 3% hours, with a maximum de- 
lay of 10 hours. The services to the Near and Far East 
were subject to an average delay of about 101% hours, 
with a maximum delay of about 24 hours. Recently the 
British Post Office instituted an “urgent” telegraphic 
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company 
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service to Paris, at three times the Ordinary rate, in 
view of the practice of many business men in London 
sending cables for Paris via New York. It is reported 
that a was made recently to determine 
the advantages of the new “urgent” service to Paris, 
The message which went by way of New York was 
delivered in Paris 20 minutes before the one sent by 
the “urgent” direct cable. 
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Industrial Progress 











Baedeker Again.—It is reported that the famous 
series of guide books known as Baedeker’s, is again on 
sale in Germany. The first two volumes to come out 
are “Brandenburg” and “Saxony,” thus indicating that 
Germany now is no longer to be regarded as one united 
state. Under the old régime there were four Baedekers 
of Germany. However, the thoroughness and accuracy 
of the text and maps alike remain at the pre-war stand- 
ard of excellence. 

A Guide to Latin America.—The need for a guide 
for commercial travelers to Latin America has just 
been met by a publication entitled “Commercial Travel- 
er’s Guide to Latin America,” issued by the Bureau of 
Foreign and Domestic Commerce. For the convenience 


of the reader the book has been divided into two 
sections. The first part deals with general matters 
such as salesmen’s equipment, transportation, sugges- 


tions for procedure upon arrival at destination, ete. 
Maps of Latin America accompany the guide. 

Better Rubber or Cheaper Rubber?—A recent dem- 
onstration in India of a new process for the vulcaniza- 
tion of rubber took place at the Manchester College of 
Technology, it is announced in an issue of Commerce. 
Vuleanization of crude rubber mixed with a large 
proportion of waste material like leather shavings or 
sawdust was proved by this method to be chemically 
possible, as well as a saving in time and cost compared 
with existing methods. It is claimed that this process 
will produce a material which will stand the test of 
wear and weather. 

Our Standing in Shipping.—According to Lloyd’s 
Register of Shipping for 1920-21 just issued, the sea- 
going tonnage of the United States shipping has in- 
creased since 1914 by over 500 per cent. American ton- 
nage now stands at 16,049,000 tons, which places the 
United States second only to the United Kingdom, 
which has 18,330,000 tons. Japan is now third, with 
2,963,000 tons, followed by France with 2,963,000 tons. 
Including sailing ships, but excluding tonnage on the 
Great Lakes, the United States now owns 24 per cent 
of the world’s tonnage as against 4.7 per cent six 
years ago. 

Consumption Estimates, 1919, an annual publication 
of the Bureau of Foreign and Domestic Commerce, is 
now available. It presents condensed statistical tables 
showing production, imports, exports, and amounts 
available for consumption of various articles in the 
United States. Cotton, wheat, corn, sugar, wool, coal, 
pig iron, iron and steel rails, pulp weod, and tobacco 
are among the important trade items which receive 
individual attention. Copies are on sale at the Govern- 
ment Printing Office, Washington, D. C., and at the 
district and coéperative offices of the Bureau of Foreign 
and Domestic Commerce. The price is 5 cents. 

Milk from Peanuts.—The common peanut is the 
source of a new substitute for milk which so closely 
resembles its prototype that it turns sour and curdles, 
produces butter milk when churned and may be made 
into cheese. The flavor, in which the nut character- 
istically persists, is declared to be practically its only 
point of yariance with cow’s milk. The new lacteal 
product originated in the laboratory of an American 
university where the peanut kernels are converted into 
four times their volume of milk, varying from 4 to 8 
per cent in fat content and from 2.4 to 3.3 per cent in 
protein. The cost of production is said to be consider- 
ably less than the market price of dairy milk. 

Is Europe Going Back to Bartering?—Trade with 
Germany on the part of Holland direct or on the part 
of other countries through Holland is becoming more 
and. more difficult as a result of the exchange situation 
in Germany. The fluctuations of the value of the mark 
are great and violent, and the impracticability of fore- 
casting the variations to even an approximate degree 
has made it almost impossible for German buyers 
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safely to import even the most necessary goods. Bar- 
tering has developed as one way out of the difficulty 
and is being practised to an increasing extent. For 
example, a deal was consummated recently for the 
sale of 1,000 tons of American flour to German import- 
ers for an equal value at current prices of coal-tar 
pitch. 








Power and Fuels 





Cotton Rope for Power Transmission.—The superi- 
ority of cotton rope over manila is emphasized in a 
recent issue of the Journal of the Engineering Institute 
of Canada. Though the initial cost of the cotton rope is 
the greater, its superior resilience, grip, groove impact 
and prolonged life—five times that of manila—quite 
outweigh the disadvantage in first cost. Cotton ropes 
evaporate acquired moisture quicker than manila and 
are less susceptible to internal mildew. 

Steam Pipe Losses.—The. German Association of 
Steam Users has issued a>pamphlet calling the special 
attention of its members to heat radiation losses from 
the surfaces of steam pipes and boilers. It is pointed 
out that such losses with steam at a pressure of 170 
pounds per square inch and a temperature of 374 deg. 
F. amount to 924 B.t.u. per square foot per hour and 
represent substantial sums owing to the high cost of 
fuel. The expenditure incurred in providing good non- 
conducting material is not serious and is repaid in 
two months by reduction in the coal bill. The radia- 
tion from flanges is practically the same as from the 
corresponding area of pipe, and it is recommended that 
an efficient type of flange cover should always be 
adopted. 

Tidal Power.—The power available from tides at a 
given station is analyzed and graphical methods are 
given for determining the level in the tidal basin to 
give a maximum value for the mean power, in a re- 
cent issue of the Genie Civil. Since turbines only run 
in one direction, they should be placed between two 
parallel channels, one for the inflow during the rising 
tide, and the other for the outflow during an ebb. 
Since the fall is variable turbines should be operated 
in series when the fall is considerable, and in parallel 
when the fall is small. At peculiar states of the 
tides there are dead periods when no power is devel- 
oped. This becomes less troublesome if, instead of a 
single station, a series of stations is erected along 
the coast. The dead periods will not fall at the same 
instant at the different stations. It is recommended 
that the installation should combine tidal, up-stream 
water reservoirs and thermal plants. The latter of 
course are to be used as auxiliaries when the water 
power falls below the requirement. 

Wood Charcoal and Its Manufacture.—The uses to 
which wood charcoal is put are numerous, chief 
among which may be mentioned its use as a source of 
cheap power for running gas suction engines, for 
smelting purposes, and for smithy work. It is also 
used as a smokeless fuel and in the manufacture of 
ammunition. On account of its porous nature and the 
very large internal surface it contains, charcoal has 
the power of absorbing large amounts of gases. Simi- 
larly, charcoal, especially bone charcoal, prepared by 
heating bones, will absorb coloring matters from solu- 
tions, so that it finds a considerable application as a 
decolorizing and deodorizing agent. It is utilized also 
for insulating purposes, as it is a bad conductor of heat 
and electricity, and is given to poultry in crushed 
form. The chief constituents of wood are cellulose 
and lignin, both rich in the element carbon, and when 
wood is burned in the presence of air, light, heat and 
rases are produced, while ashes containing the mineral 
constituents of the wood form the residue. When heated 
to high temperatures without free admission of air 
most- of its organic substances (cellulose, lignin, ete.) 
are decomposed and given off as gases, a residue of 
impure carbon remaining. This impure carbon resi- 
duum is called charcoal, and it consists almost en- 
tirely of the the element carbon mixed with a certain 
amount of still undecomposed carbon compounds and 
the inorganic constituents of the wood chiefly in the 
form of poiassium carbonate. 


—EEEE—E——————————————————————— 
Engineering 








Making Good the Roubaix ‘Canal.—Certain sections 
of the Roubaix canal were demolished by the Germans 
in their retreat in 1918, and it is the repair of these 
Sections thet La Technique Moderne recently described. 
The work carried out included the excavation of the 
canal bed, and the locks, work of checking the still 
apparently sound portions, remaking of damaged and 
destroyed portions, provision and erection of lock- 
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gates, substitution of new parts for the temporary parts 
supplied and erected provisionally by the Allied Armies, 
construction of bridges to replace those destroyed, and 
other subsidiary works. The work was carried out 
very rapidly on the most modern lines, concrete being 
used largely in place of rubble and other materials. In 
the Roubaix section of the canal the whole of the ruins 
have been excavated, the canal bed dredged over a 
distance of 20 km.; 13 locks have been replaced, and 
49 road bridges, viaducts, and foot-bridges re-erected 
over the canal. 

T.N.T. as a Blasting Explosive.—The U. S. A. being 
left with millions of pounds of surplus T.N.T. on the 
conclusion of the war, the problem has arisen how best 
to utilize it in industry. Experiments made by the 
Bureau of Public Roads demonstrate that T.N.T. can be 
used with reasonable safety, but is not so economical 
as dynamite. It can be made more effective and also 
cheaper by admixture with sodium nitrate, ammonium 
nitrate, or other cheap oxidizing agent which will con- 
sume the excess combustible matter in T.N.T. It may 
also be desirable to add waterproofing material. Mois- 
ture and temperature do not materially affect the work 
of T.N.T., nor does it appear to affect the health of 
the user in open-air work. The amount of T.N.T. re- 
quired for such work is about 75 per cent of the neces- 
sary charge of 20 per cent ammonia dynamite, continues 
the Road-maker, Excavator and Grader. On account of 
the smaller quantities used, definite sizes of cartridges 
should be made, since there may be considerable danger 
from overloads if the material is not properly car- 
tridged. 

Upward Pressure of Dams.—Experiments are de- 
scribed, which aimed at adding to the meager fund of 
information available regarding the upward pressures 
existing under masonry dams and other similar struc- 
tures on porous foundation, in a recent issue of Hngi- 
neering News-Record. The determinations were made 
at the Island Park Dam, Dayton, Ohio, and the appara- 
tus employed was very simple. An unexpected dis- 
covery was that methane gas was accumulating in 
considerable quantities beneath the dam, and it was 
found that this gas had the effect of increasing the 
upward pressure, or the tendency of the dam to float. 
From the experiments it seems evident that although 
sheet-piling and cut-off walls are of value in reducing 
upward pressures, their effect is not necessarily in ac- 
cordance with the line of creep theory. The results 
obtained are probably not representative of conditions 
existing immediately after the closure of the dam, and 
it is therefore concluded that the greatest danger 
exists when the head against such a structure is first 
accumulated. The upward pressure may soon be re- 
duced to an unimportant factor, the length of time 
required to bring about the change being dependent 
upon the rapidity with which silt is deposited over the 
bottom. The formation of gas under the dam is a po- 
tential source of danger, if the shape of the structure 
is such as to confine the gas. 








Pure Science 





Radiotelegraphic Research at Woolwich. — Ac- 
cording to Nature many important investigations in 
radiotelegraphy are under way at the experimental 
establishment of the British Army, at Woolwich. 
Speeds of transmission of from 450 to 1,000 words per 
minute are attained by an adaptation of the Wheat- 
stone automatic transmitter. Special attention has been 
given to the linking up of line with wireless systems. 
High-speed messages, coming in over the wire in the 
ordinary way, are automatically transferred to the ra- 
diotelegraphic apparatus without loss of time in re- 
transmission. The British Army is much interested in 
direction-finding apparatus, and very compact sets 
for this purpose, with asrange up to 250 miles, are 
being standardized at Woolwich. 


A New Journal of Physical Abstracts——For more 
than three-quarters of a century the chief repository 
of physical abstracts for the world at large has been 
the Fortschritte der Physik, which, in recent times, 
has comprised three volumes a year. In order to en- 
sure a more rapid dissemination of abstracts of cur- 
rent literature in physics, the Deutsche Physikalische 
Gesellschaft has discontinued the publicatien of the 
Fortschritte and a new semi-monthly journal, similar 
in contents, called Physikalische Berichte, has been 
started by the above-named society in conjunction with 
the Deutsche Gesellschaft fiir technische Physik. This 
publication will also supersede the Halbomonatliches 
Literaturverzeichnis der Fortschritte der Physik and 
the Beiblitter zu den Annalen der Physik. Dr. Karl 
Scheel, who edited the Fortschritte, is editor of the new 
journal, which is published by Vieweg & Sohn, Braun- 
schweig. 
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Foodstuffs Fumigated with Cyanide Gas. —-The 
Public Health Service has investigated the possibility 
of the adsorption or absorption and retention of cyanide 
gas by foodstuffs during the process of fumigating ves 
sels, warehouses, etc., with resulting danger to the 
consumer. The foods selected for the test were fresh 
bread, which, on account of its spongy structure, offers 
excellent conditions for the adsorption of the gas, and 
milk, because it is the most available liquid food. The 
bread and milk were exposed to cyanide gas under 
a bell jar for periods varying from 2 to 22 hours, and 
subsequently fed to white mice. If given to the mice 
immediately after exposure to strong fumes of cyanide, 
poisoning resulted, probably from the fumes tempora 
rily retained by the food. When the food was ex 
posed to the air for an hour or two, it was harmless 
to the mice. The conclusion is that the possibility of 
poisoning occurring from food materials exposed to 
cyanide gas under ordinary conditions is extremely 
remote, 

Motion Pictures of Weather Maps.-The U. S. 
Weather Bureau has been investigating the pian of 
making motion pictures of weather maps, as already 


carried out, in a tentative way, in Europe. Prof. J, 
Warren Smith, who has this matter in hand, reports 
that scenarios have been outlined to show: (1) The 


movement of a West Indian hurricane from the At 
lantic into and across the Gulf of Mexico and thence 
across the eastern United States to the Gulf of St 
Lawrence; (2) the movement of cold waves; (3} heavy 
rainfall and floods; (4) heavy snowstorms; (5) local 
thunderstorms and tornadoes; and (6) comparisons of 
the climate of different areas. The movements of 
storms and weather conditions will be shown by 
weather maps drawn for every 15 minutes, and each 
map will be photographed from 6 to 48 times. The 
maps will be accompanied by motion pictures showing 
the actual weather and its effects, including storm dam 
age, waves on the coast, snow scenes, orchard heating 
to protect against frost, ete. 











Automotive Progress 





Change Oil in Crankecase to Prevent Wear.—A 
recent test showed that to prevent excessive engine 
wearing crankcase oil should be changed at least every 
1,500 miles, preferably every 1,000 miles. A new engine 
that was run 6,000 miles with oil changed at proper 
intervals, upon being disassembled showed no signs 
of wear. The same engine, reassembled and run 
6,000 miles with old oil plus new oil as needed, upon 
inspection showed a wear of 0.015 inches. Motor truck 
and passenger car manufacturers recommend, for bet 
ter performance and longer life, that crankecases he 
drained every thousand miles, the engine fiushed with 
kerosene and new oil added, 


Growth of Motor Express Lines.—Motorized high- 
way transportation is growing with astonishing rapid 
ity. New York State alone has over four hundred 
motor express lines in operation. It is estimated that, 
for the whole country, there are not less than 5,000 
such lines in operation. These lines are of greatly 
varying size and widely scattered. The American 
Motor Freight Company, with headquarters at Sioux 
Falls, South Dakota, is incorporated at $500,000. A 
map of its route includes 80 towns In Minnesota, lowu 
and South Dakota. The New England Transportation 
Co., which operates out of Boston, Is reported as hav 
ing 150 motor trucks in service which operate over 
12 routes totaling over 1,000 miles in length. The 
*atriot Motor Express Company, of Wichita and Kan 
sas City, Kansas, is capitalized at $1,000,000. It is 
operating throughout Kansas, Nebraska and Missouri 
and will use 150 motor trucks. 





Chicago Limits Truck Weight.— Amendments to 
the traffic ordinance in Chicago have been drafted 
to be submitted to the city council with a view to 
preventing rapid destruction of the street pavements 
by excessively heavy traffic. The proposed changes 
were discussed at a recent meeting in the office of the 
city engineer, Mr. Coombs, who is chairman of the 
special traffic commission charged with drafting the 
amendments. 
of vehicle and load from 40,000 pounds, as at present 
allowed, to 30,000 pounds, with a maximum weight of 
1,000 pounds per inch width of tire, but it was agreed 
at the meeting that the combination of a motor truck 
and semi-trailer with load should be allowed a weicht 
of 32,000 pounds, with a limit of 24,000 peunds on any 
During the meeting the city engineer said 
he was very much in favor of the use of trail 
felt it was preferable to have loads spread over the 
six or eight wheels of motor truck and trailer or semi 
trailer rather than to have the weight concentrated on 
the four wheels of the machine carrying the load alone. 


It is proposed to change the gross weight 


one axle 
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Left: An 


retorts after equal service. 








ed sheet of iron and a smaller calorized rectangle of the same stock, after identical furnace tests—the untreated piece is covered with severe scale, the other is not affected. 
Right: Diesel-engine valves, a fair sample of the sort of thing that may profitably be calorized 


Several exhibits designed to show the immunity to rusting under severe heat conferred by the new process of “calorizing” 


Preventing Rust at High Temperatures 
Aluminum-Coated Metals That Will Go to the Melting Point Without Formation of Scale 


uncaior 
Center; Calorized (front) and uncalorized (rear) 
S > problem of devising means of protecting metals 
from oxidation at high temperatures has occupied 
ihn ittention of metallurgical engineers for many 
years The remarkable industrial developments of the 
past few years, particularly with respect to heat treat- 
ing processes, have made this problem of pressing im- 
portance; and it has consequently received greatly in- 
reased consideration 
fo say at the outset that this problem has largely 
been solved by he development of what is known as 
uorizing process is to sum up the experiences and 
’ of 1 metallurgists and industrial engi- 
heel ho have encountered serious and at times seem- 
rt insurmountable difficulties in the rapid oxida- 
tion etal parts at high temperatures 
In the calorizing process, the metal chosen is 
luminum, and the protective action is due to the 
le formed by tl iction of heat on the protecting 
illoy rather than to any electrolytic relations between 
the luminum and the base The product is distin- 
ruished from that of other processes such as sherard- 
ring, he galvanizing, etc., in that these are intended 
uirily te give protection against oxidation at ordi- 
nary temperatures, or corrosion, as it is frequently 
alled, while the calerizing process is intended prima- 
rily to protect against oxidation at high temperatures. 
Practically all etals suitable for structural work, 
with the exception of those in the’ platinum group, 
hegan to oxidize at quite low temperatures; on the 
( de senle, steel at about 370 degrees, copper at 
60, nickel at 660, nickel-steel (58 per cent nickel) at 
30. chrome-nickel (10 per cent chromium) at 650, 
erman sliver at 530, and aluminum-bronze (9.2 per 
‘ iluminum) at 600. As a matter of fact most of 
these metals or alloys may be run at a higher tempera- 
ture than that indicated before serious disintegration 
set n. but nene of them has a very short life at 


e a full red heat 


By Robert June 


temperature of 600 to 1,100 degrees Centigrade, de- 
pending upon the depth of alloy desired, so thoroughly 
infuses aluminum into the exposed portion of the 
metal being treated as to form a homogeneous alumi- 
num alloy for a certain depth. This depth ranges 
from a few thousandths of an inch to the permeation 
of the entire mass, varying with the duration of the 
treatment. 

The essential point in difference between the effects 
of calorizing and most of the processes hitherto used 
commercially, such as galvanizing, plating or coating, 
is that the protective metal is not imposed as coating 
or skin upon the metal to be treated, but rather en- 
ters into intimate association with it, forming a “solid 
solution” alloy. For this reason, should the outer 
surface become slightly injured, the protective sur- 
face renews itself. Calorizing is not intended to pro- 
tect against rusting or sherardizing 
for example, but is primarily a protection against 
burning or scaling. Calorized copper, brass and nickel, 
however, are also excellent non-corrosive elements and 
are strongly resistant to the acid. The dimensions and 
weight of the metal treated are very slightly increased 
by calorizing. The increase in dimensions is usually 
not over a few thousandths of an inch. 

An example of its commercial application is in the 
manufacture of soot blowers, which as applied to boil- 
ers must be exposed continuously to furnace gases at 
high temperatures, and are not cooled by water or 
steam as are boiler tubes. Ordinary iron or steel will 
not give successful service. Under these conditions, 
one of the early means employed in protecting this 
equipment against burning out consisted of two extra 
heavy steel pipes, placed one within the other, the 
space between being filled with insulating material of 
special composition. This type of installation was 
fairly successful, but involved an excessive first cost; 
therefore, manufacturers of blowers were con- 
stantly on the lookout for material from which these 
units could be economically made, and which would 
give even more satisfactory results. Very soon after the 
calorizing process was announced, a comprehensive in- 


corrosion, as is 


soot 


vestigation of it was made in this application. 

In addition to mechanical tests, trial installations 
were made in all the different types of water-tube 
boilers. In making tests, calorized soot-blower units 
were placed in the hottest passes where the tempera- 
tures ranged from 1,800 to 2,500 degrees Fahrenheit. 
The need of blowers at these locations had long been 
recognized, but their application had been considered 
impracticable. Performance of the calorized units 
was watched with keen interest for months. In the end 
they proved that they fully met the hardest service 
conditions. There were no signs of scaling or disin- 
tegration from the long exposure to high temperatures. 
Thousands of successful installations have been made, 
and are now giving satisfaction in all types of water 
tube boilers. In addition to the matter of exidation, 
many gases contain sulfur dioxide and carbon monox- 
ide, which have an extremely deleterious effect on 
ordinary metal, while tests have shown that calorized 
metal is not affected by them in the percentages in 
which they occur in furnace gases, 

The resistance of calorized iron to oxidation is a 
time-temperature function. It will resist oxidation up 
to its melting point for a short time, but to obtain 
a reasonable life, temperatures exceeding 900 to 1,000 
degrees Centigrade should not be used unless the calor- 
inzing treatment was unusually heavy. The reason 
for this is evident when we consider that the diffusion 
of the aluminum into the iron is extremely rapid at 
high temperatures. It is about five times as fast at 
1,300 as at 110 degrees Centigrade, which would cut the 
life to one-fifth when used at the higher temperature. 
By using thin sections and a heavy coating, however, 
steel may be calorized to stand the higher temperature 
for months. 

Although tests show that the mechanical properties 
of the steel are not injured by calorizing, it must be 
pointed out that the rich aluminum alloy which forms 
the protective coatings is very hard; any bending or 
mechanical working should be done as far as possible 
before calorizing. If it must be done afterwards, the 
piece should be first heated to redness. Calorized metal 

cannot be hammered or bent cold, but at 





It is well known that an aluminum wire heated by 
an electri current above its melting point will still 
maintain its shape due to the tough and resistant 
oxide of aluminum formed on its surface. It is this 
oxide which is the basis of the oxidation- 
resisting properties of calorized metal. It 
is necessary, however, to have sufficient 
iluminum present to form a continuous 
coatin if ALO, over the who's surface. 

Experiment has shown that this requires, 
in the case of tron alloys, at least 14 per 
cel of aluminun 


process was developed 


The calorizins 


bout 1911 in the electrical research lab- 
oratory at Schenectady, in the course of a 
eries of experiments instituted to find a 
nethod of protecting electric heating ele 
ents The process was later turned 


© an independent corporation, as its 








a bright red heat can be bent without af- 
fecting its resistance to oxidation. How- 
ever, calorized metal is capable of 
withstanding all ordinary handling with- 
out destruction of the alloy or calorized 
portion. 

Calorizing has been put to a great va- 
riety of uses including its application to 
retorts, carbonizing and annealing boxes, 
pyrometer tubes, furnace castings, tubes 
for preheating air, flue lining, pipe for 
conveying molten glass, torch nozzles, 
blast furnace tuyeres, oil crackers, soot- 
blower units, lead pots, valve and piston 
heads for Diesel engines, preheating coils 
for oil burners, hot bulbs for oil engines, 
ete. Calorization has been successfully 
applied to carbonizing and annealing 
boxes and a variety of heat treating 


equipment of this nature, the treatment 
prolonging the life from three to thirty 
times. 

It is entirely feasible to make up calor- 
ized coils of pipe in a wide variety of 








lustrial «and ommercial importance 
warranted its nandling by a separate or- 
nization specializing in oxidation prob- 
I reatin metals by the calorizing 
process, they are. first thoroughly cleaned 
! sand-blasting, then placed in a sta- 
tionary or rotary retort {in a reducing at- 
nosphere, with a mixture composed of 
finely divided aluminum and aluminum 


This treatment, conducted at a 


oxide, 





Retorts and furnaces in which the calorizing 





process is carried on 


(Continued on page 412) 
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A Pocket Machine Gun 
By Capt. E. C. Crossman, 


+ & A. 
HE marksmanship of the 
average policeman with 


the average poiiceman’s re- 
volver is something to make 
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honest men turn pale, and t 
the women and children 
duck for the subway. Here 


and there are exceptions, 

but as a general rule police- RR 
GRIP_MOUNT 4 

men seem far inferior to 


CORE GRIP 





yeggs when it comes to hit- 


ting things they intend hit- 
ting with the pocket gun. 


I do not know whether the 
yegg spends some portion 
of his ill-gotten gains in 
target practice or whether 
his ability to hit, where the 





ACTUATOR 
HAMMER 

/ PAMMER P Pin 
/ cK 

// J pou.t 
/ /RECON. SRRING 
RECEIVER 























PI yor. * 
DISCONNECTOR SPmiNG SPRING / A AR 
AR SPRING 












ay, 


REAR GRIP. 
REAR GRIP 












Were the gun designed for 
a military cartridge and of 
this weight and proportions 
it would of 


course be abso 


lutely unmanageable in au 
tomatic fire. Those who 
have used the 164b. Light 
srowning autoratic rifle 
can testify to the difficulty 
of keeping the gun from 
whirling the ftirer around 





and twisting the gun teward 






FRAME LATCH SPRING | the sky. The recoil of the 
FRAME LATCH .45 pistol cartridge, howevet 
is very light, and the writer 
accustomed to handling the 
Light Browning rifle, found 


it easier to control the fire 
of the Submachine Gun than 


the Browning automatic 








officer misses, is due merely 
to the cussedness of inani- 
mate nature. The fact remains. Wherefore the an- 
nouncement in the public prints of the adoption by the 
New York police of the wicked little Submachine Gun 
is of course interesting to those persons who wish 
to see the customary New York brand of gunplay made 

little less one-sided. 

Without doubt the early future will see a happy coin- 
cidence of a policeman skilled in the pointing of the 
new weapon, and an automobile full of yeggs willing 


to engage in the customary running gun flight. The 
result will be the worst-shot-up assortment of crooks 


that has come to the attention of the eoroner. 

The new gun as adopted by New York consists of a 
7-lb. weapon, 22 inches over all, and, capable of being 
carried in concealment. It is sort of a compromise 
between a pistol and a rifle, with the speed of fire 
of the highest speed aircraft machine guns. It is 
turned out by a new and strong organization headed 
by the former Assistant Chief of Ordnance of the 
Army, the officer who gave to the Army the M 1917 
rifle during the war 

As designed for American use it is chambered for the 


caliber .45 automatic pistol cartridge, with its powerful 
and knock-down blow inflicted by the 230-grain bullet. 
The barrel is less than a foot long. A grip for the 
left hand lies below the center of the barrel, while 
another for the right hand lies near the rear end of 


the 


gu 


n, below 


the 


between the two grips. 


the 


of 


The 


So 


as 


arranged, 
waist line, 
feel, 
“marching fire” 
arm 


ol 


is truly 


1e throws 


breech 


« 


of attacking infantry 
automatic, 
self-loading type so often miscalled automatic. 
arms require a pull of the trigger for each shot, 
mechanism merely ejecting and reloading the gun. 


Cross-section of the pocket machine gun, showing its components and the general assembly 


casing. The magazine is 


the gun is intended to be fired from 
the fire being. directed by 


the sense 
used in the 
during the war. 
semi-automatic 
Such 
the 
The 


i stone, and as 


not the 


Submachine Gun is a true machine gun in that it fires 
as long as the trigger is held back and the cartridge 


su 


pply 


higher 


kept 


than 


up. 


any 


times as high 


other 
as the 


This particular arm, 
a theoretical speed of fire of 1,500 shots per 
weapon on 
average of machine guns used 


however, has 
minute, 
and three 
for 


earth, 


land use among various armies. 
If the trigger is held back, the result is a verberating 


roi 
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tro 


u of 


uble 


pressure of 


number 


tire capacity 


of 


the 


firer. 


shots 
tinguish them apart. 
ot magazine in 
coutrolled by 


in 


coming S¢ 


less 
the 

firing 
the trigge 


This of 

than a 
trigger 
uingie 


of shots between 


of the mag 


fast that the ear cannot dis- 
course empties a twenty 
second; but the fire is 
pressure, and I found 
merely by a quick 
instant release. Any 
single shot, and the en- 


shots 
and 
the 


azine is thus at the disposal 


gun is 


rifle. The 
magazines of 


fed by 


varying capas 


ity from the flat, box-type 
20-shot affair, to the drum-shaped carrying 50 or 100 
A feature of the arm is its absolute simplicity and 
fewness of parts. When resolved into its components 


for cleaning one can discover only fourteen or 
parts, and the gun is taken down without a tool and in 
a few seconds, 

The arm is novel in that its designers 
be oiled—as they say like any 
is of course the correct classification of 


fifteen 


arranged it to 
other gas engine, which 


the 





automati 


rifle or machine gun. Felt pads lying within the re 
ceiver walls and so out of the way of dust and grij 
are impregnated with oil, which the bolt picks up in 
its reciprocating motion. The advisability of oil in 

machine gun for military use is open to question, 
but the certainty of function of this little gun, and 
its terrific rate of fire evidently owe much to the oiling 


of the parts and lead to thought as to whether or not 





this is not desirable with any other weapon of 
high speed, heating and hitherto rather unre 
type. Nothing more elaborate is required i: 
oiling than a squirt of an oil can into the pads every 
500 shots or so, nor will the gun cease to function if 
it is not oiled. 

The writer, as fire control officer of the Small Arm 
Ballistic Station at Miami and Daytona, Fla., con 
ducted by the Ordnance Department of the Army, was 


(Continued on page 413) 

















1—New York policemen using the new pocket machine gun which fires 


gun. 


A5-caliber automatic 


2—The pocket machine gun fitted with the 20-shot box-type magazine, and gun butt. 


theoret 


gun fitt 


pistol cartridges at the 
3—The 


pocket machine 


ical rate 


higher 


magazine 


than that of a hine 


carrying 60 or 100 runds. 


minute 


of 15 


with the 


0 shots per 


drum-shaped 


Two types of pocket machine gun magazines and how the gun is used by the New York Police Department 
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What Science Did for Cheese 


How Precision Was Substituted for Guesswork in the Making of Swiss and Other Varieties 


By George H. Dacy 









































( >= ec entifie dis into the riddle from carefully studying 
‘ N | Department the various operations. The cheese- 
\ nated the g rhe makers themselves knew absolutely noth- 
re il has ing about the scientific principles involved. 
\ een They did such and such a thing merely 
eest the because their fathers and grandfathers 
‘ ! dd 1 Em had done likewise. Completely baffled in 
! he Alpine native their attempts to wheedle illuminative 
‘ s descrip information from the domestic producers 
n ese making and unable to reduce the knotty problem 
for ‘ hw ed down to a brass-tack basis by their laboratory 
fre hardy experiments, the experts finally went to 
s e] ible the Emmental, where they investigated in- 
‘ perience ind tensively and left no stone unturned in 
‘ run into their untiring efforts to crack the tough- 
‘ le climatie coated nut. However no one in Switzer- 
mine hich land knew the “why” and “where” of the 
rapid multipl various operations which they performed 
‘ f e orgy ns in making Swiss cheese so that ulti- 
n the chees d mately Uncle Sam’s scientists had to re- 
‘ nutty fl ! turn to this country without a solution 
‘ ‘ ed Swiss for the question, “What causes the holes 
| in Swiss cheese?’ 

\\ 4 ! jmers s lass Bewildered but yet undefeated, the 
vith these facts agricultural experts resumed laboratory 
rT f ne comple es, be investigations with the full appreciation 
‘ ‘ Swiss cheese was Potcheese is made in the home by just this process—but hardly on this scale. that if the problem were ever to be 
( s er| Ho The housewife would be puzzled by a draining bag that must be handled with ‘!ved it would have to be cleared up 
‘ I ic e had to | a half-inch rope through scientific experimentation. They 
‘ 1 ! roducts ere extracted all the bacteria—of which 
efi ! oulble | losses involved ture and to guarantee a definite and dependable out- there were 1,000 and more—from a fine sample of 
‘ i : manufacture Unaer the rule-of put. Appreciating that the Swiss cheese industry pre- imported Swiss cheese. By an elimination process, 
» metl h previously have been typical of sented profitable opportunities and afforded a remuner- they subsequently tested out each individual bug, in 
SW cheese mluction, ordinarily only from 40 to utive market for milk if permanently established in turn, despite that it took twelve years to complete this 
> ‘ h « eese that highly technical exploration. The results 
te high grade while the bal were not promising until finally the ex- 
ew nfet jual selling for ™ perts decided that a change of media for 
y price M five centuries of UMEROUS jests have been cracked about the holes in Swiss the development of the bacteria was 
experience in cheese manufacture were cheese, and the man whose job it is supposed to be to make necessary. The solution of the conun- 
the standardization them. But when the experts of the Department of Agriculture drum hinged on the use of the new cul- 
‘ erned hesareggpeey Rang darter oe tried to get at the bottom of this business, they discovered that even tare medium. Shortly the scientists a 
ee high quailty material the cheese-makers of Switzerland knew nothing about it, their methods tated =the particulas ee which 
\ i obta he eperations of the : ; A formed the holes in Swiss cheese and 
iker supplied with plenty of milk and merely working because they worked. It required, in fact, twelve years thereafter they revamped the entire 
' eond ns necessary for Swiss of investigation and experiment before the particular bug that is re- method of production to a strictly chem- 
ese production sponsible for the hoies and the distinctive flavor of the Swiss product ieal and technical basis, with the conse- 
In 1845 tv v-seven families of Swiss was isolated and put on his good behavior. This and several related quence that, at present, it is possible to 
vigrated to ¢ County, Wisconsin, stories Mr. Dahl tells in this account of what the Government scientists guarantee that at least 90 per cent of 
with the intenti f establishing the have done for the American cheese industry.— THE EpIror. the cheese’ crop which is made according 
Sw heese lustry in the United to the new methods will be of excellent 
State Nutural conditions were as fa- quality, adapted to suit the requirements 

orable as they were in Switzerland for of the most critical trade. 
the development dairying in the Badger State. this country, specialists of the National Department oi Heretofore, we have consumed about 20,000,000 
However, the same impediment which had proved in Agriculture some years ago essayed the task of solving pounds of imported Swiss cheese annually while our 
surmountable abroad obstructed the rapid rise and the perplexing conundrum. domestic output according to the old methods of 


the inability of 
indardize the processes of manufac- 


expansion of the business in America 


+) 1 , 
the makers to st 


These experts spent much time with the Swiss 
cheesemakers in America, striving to gain insight 


manufacture had almost reached a similar production 
(Continued on page 414) 




















The novel de 


en of this stirring tool is an essential feature 


Stages in the manufacture of Swiss cheese, according to the scientific methods worked out by the Department of Agriculture 


Swiss cheese sojourning in the curing room 
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Weighing less than 200 pounds, 
this two-passenger car runs 75 
miles on a gallon of fuel 





Speaking of Automobiles—Here 
Is a New One 

NEW little car, being developed 
A by a Chicago concern, is intended to 
attract resort trade and the tourist. It 
will fit in a trunk, if the trunk is 
large enough; of completely knock-down 
construction, on a buckboard chassis 
with motor-wheel behind, with room 
for two full grown people and a weight 
of but 200 pounds, it will catch the trade 
of those who need some rapid means of 
transportation to get over the country. 
On a gallon of gasoline it will run from 
75 to 80 miles. By loosening screws and 
bolts in a very few minutes it can be 
turned into a roadster or small touring 
ear. Complete control is from the steer- 
ing wheel. 


Eliminating the Troublesome Mo- 
tion-Picture Bug 

HERE is the motion-picture “bug” 

who is forever trying to worm his 
or her way into film productions. There 
are tens of thousands of such “bugs,” 
and they are familiar to all of us. But 
this story has to do with another species 
of bug whose number runs into the mil- 
lions, yet whose activities are more or 
less unknown to the general public. This 
species of motion-picture bug is the 
moth which flies around the powerful 
lamps of the indoor studio, and which 
has heretofore been responsible for 
many thousands of feet of wasted’ film. 

It has remained for F. S. Mills and 
Clyde Ewing, motion picture men of 
Hollywood, Cal., to invent a machine 
that does away with the troublesome 
motion-picture bug—the winged variety, 
of course. This machine, which is 
shown in the two accompanying illus- 
trations, consists of a wide box, a car- 
bon arc, two incandescent lamps of 
2,000 candle-power total, a funnel, 
a powerful suction fan driven by an elec- 
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tric motor, and a large box-shaped net. 
The operation of this device is simple. 
The bugs are attracted by the lights 
and on flying toward them they must 
pass over the are.. The intense heat 
burns them while the suction fan draws 
their remains into the box-shaped net. 
In a recent test the machine netted 
nearly ten pounds of bugs in less than 
that many. minutes. By number the 
total haul was estimated in excess of 
12,000 bugs. The lights of the appara- 
tus are turned on during the rehearsals, 
so that all the bugs in the immediate 
vicinity are harvested, so to speak, leav- 
ing the air free until the banks of 
arc lamps or mercury-vapor tubes are 
flashed on for the actual filming work. 


Handling Paper Money by Push 
Buttons 

TORKING on the problem of hand- 

ling paper money by machinery, 

Frederick C. Weber of New York City 


has evolved a machine which appears 
to be as practical as it is ingenious. This 
machine consists of a cabinet divided 
into suitable compartments for holding 
the paper money, and topped with a 

















Typical panel used with paper- 
handling machine, showing the 
arrangement of slots 


panel containing slots and push but- 
tons. The paper money is wrapped in 
paper bands which feed out through the 
slots. The paper bands are divided 
off into envelopes which, due to the per- 
forations separating one from the other, 
can be immediately torn off, thus form- 
ing a separate envelope with the money 
enclosed. 

The machine contains a large number 
of envelope bands, as they might be 
ealled, containing various denominations 
and amounts of paper money. As will 
be noted by the keyboard depicted in one 
of the accompanying illustrations, the 
money is wrapped up so that any amount 
ean be obtained by pushing the proper 
button. Thus by pushing a certain but- 
ton the envelope comes through the slot 
in the lower-right hand corner, contain- 
ing 100 one-dollar bills. The next slot 
to the left contains packages of 50 one- 
dollar bills. The next, 20 one-dollar 
bills, and so on. The arrangement of 
this panel is optional, of course, and can 
be designed so as best to suit any par- 
ticular requirements. 

The paper money, wrapped up in in- 
dividual envelopes which form part of 
a long paper belt, is handled in advance 

















Two views of the “bug-catcher” now being employed to free motion-picture 


studios of troublesome moths 
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The spiral disk projector as used for 
viewing of 


by the average office help. Away from 
the rush and turmoil of the cashier's 
desk, this work can be carefully done 
and duly checked to avoid errors. The 
paper belts are placed in the machine at 
the beginning of the day’s business. As 
for the handling of these belts, this 
function is taken care of by an electric 
motor driving an arrangement of rollers, 
which feed out one envelope at a time, 
which can be torn off; indeed, the action 
is similar to that of the automatic ticket 
machines now used in many motion-pic- 
ture theaters. 

The new paper-handling machine can 
be used in conjunction with the usual 
coin-handling machine. It does away 
with the long waiting line of customers. 
It relieves the nerve strain of accurate 
counting of money, and enables the teller 
to wait on two or three times as many 
customers as at present. It furnishes 
an automatic record of all money paid 
out and the cash balance of every de- 
nomination on hand. It is claimed to be 
proof against daylight holdups; it is 
sanitary. 


Home Motion Pictures in Disk 
Form 
be has remained for Charles Urban, a 
pioneer worker in the field of mo- 
tion pictures and the inventor of one of 
the most successful processes of natural- 








This machine handles paper money 


with as much facility as the usual 
coin-handling equipment 











color motion pictures, to introduce a sim- 
ple motion-picture apparatus for home 
and kindred use. By replacing the usual 
film with flexible disks, this inventor 
has simplified and reduced the cost of 
motion pictures to a point where they 
are available in almost every home. 
The basis of the present system is a 
transparent disk on which the images are 
arranged in a continuous spiral. It has 
been found impractical to utilize a disk 
negative for photographing the subjects, 
hence the process makes use of stan«- 
ard positive motion-picture film which is 
projected in greatly reduced form on to 
the master disk. Once this master disk, 
which is a negative, is obtained, it is 
possible to print any number of positive 
disks for use in the projector. This re 
duction requires most precise 
handling, and it was only after many 
years of constant development that the 


process 


present successful results were obtained, 


screen projection and for individual 
pictures 

The projector, which is shown In the 
first of the accompanying illustrations 
embodies the usual elements It has an 
incandescent lamp, condenser, shutter 
lens and an intermittent gear 
ation starts with the first image on the 
outer turn and follows the spir: 
innermost image. Obviously, the pir 


The oper! 


il to the 


tures do not have to be rewound, as 
with standard film. 

The actual size of the images is 7/3 
by 5/82 inch. The 10'4-inch disk co 


tains 1,200 pictures, or the 
of 75 feet of film, exciusiy 
Only two frames are devoted to titles, 





since the machine can reudily 
when a title is reached, and then started 
up again, thus saving a great number 
of frames. In this manner the record 
may be said to equal the usual 100-foot 


» stopped 


run of film with titles. This matter o 
being able to stop the pictures at an) 
point also aids in studying any given 


bit of action—something which is gen- 
erally impossible with machines utiliz 
ing regular film. 

By removing the lamp and substitut 
ing a small mirror as shown in the see 
ond illustration, the projector can be 
used by an individual for viewing 
picture without going to the trouble of 
putting up a screen, darkening a room 
and making the necessary electric con 
nections, 


Safety for the Linemen 

LECTRICAL linemen follow a yvoea 

tion which is precarious even when 
surrounded by utmost safeguards, high- 
powered circuits involving extreme pre 
caution by the workmen lest injury or 
even death result from immedivte con- 
tact with electrically-charged wires 
Obviously, the rubber gleves worn by 
linemen for handling high-voltage ci: 
cuits should be able to withs 
usage, frequent 
factor. Such is the object of | 
ratus designed by the U. 8. Bureau of 
Standards, the device revealing the 

(Continued on page 415) 


and severe 
tests determining this 


an appa 











Testing linemen's rubber gloves to 
preclude their breaking down 
under actual working 
conditions 
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The Motor-Driven Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE, M. S 


/ _ 
devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
tion relating to mechanical features, operation and management of commercial motor vehicles 


que 



































Simple Hoist for Trucks Motor-Truck Life 
HE life of motor trucks has formea 
i HE 1 ‘ loading trucks with the subject of many articles. While 
' oliects is not an easy one to most of the articles have been radiant 
olve ge city because it is not with optimism, they were unfortified by 
possible to back a truck up to a fact for the very simple and sufficient 
ul use skid 1 which heavy _ reason that the fact was not available. 
ett. h as es irrels or pieces of Lately, the records of economy, effi- 
é ery can he raised from the street ciency and durability have been accumu- 
he truck plat - A simple elevat lating rapidly with the increasing care 
' f wh h ‘ . n in me eect given to watching truck performance 
ving t nas been devisec and it is now possible to substantiate 
' N York n inufac turing concern many of the assertions of former years. 
facilitate handling heavy objects. It It is not an uncommon thing to read 
ed t hn avy ron pipe whie h of the remarkable records of some quite 
e the pil) ir dd arms made of old and certainly well worked machines, 
t The pillar is supported by Those who used to argue for a scheme 
‘ ers and the portion carrying of depreciation based on an estimated 
iri oma be swung to the useful life of 100,000 miles and who won 
of the truck and when the load little beyond scorn or good-natured tol- 
een elevated to platform height it eration for their pains, now enjoy the 
e moved over the truck bed and satisfaction of seeing the proof pre- 
he load deposited thereon. The hoist sented in convincing form and volume 
ney ble runs down through the center One manufacturer has repeatedly drawn 
ie hollow pill to a gear-actuated attention to the fact that numerous ma- 
ne dt irried in the base cast chines of his make have reached that 
rt 4 large hand wheel with handle mileage, while many others have ex- 
ion from the rim is provided so the ceeded it, some being still in service 
ding drum iy be operated by pe after more than 300,000 miles of eco- 
des : o , rg bene re — i This simple crane permits of swinging heavy loads on and oif truck nomical travel. On an estimated aver- 
= | wn tlh sgn 3 ~Mors age daily mileage of 50, which is very 
de body and used for fluence of American practice; and the American tractor design that was pro- netanetenat in many lines of trade, this 
a> geno Ry its aid method of dispensing with the frame by duced in large quantities during the means, in the maximum case cited, a 
aily load large boxes using the engine base for that purpose, war in both this country and in Eng- time-life of petaggd 00-day years, or at 
\ harrele that would be a severe tax the incorporation of a clutch and change- land. The tractor illustrated is distinc- least ten years, — the daily mileage 
. of several men if loaded speed gearing as a unit with the engine tive in design, however, in the method pan high as 100. Even au life of but 
% a anne und also as part of the frame struc- of power transmission, The general 200,000 miles indicates a time-life of 13 
: ture, and the support of the fuel tank features are so clearly brought out in the years and 4 months at the rate of 50 
and installation of the radiator, are all illustration that further description miles a day. In such a case deprecia- 






























New English Tractor very evidently copied from a well-known seems to be unnecessary. tion, considered as an annual rather 
TEX HE accompanying illustration shows than as a mileage charge, is no greater 
| novel design of a three-wheel trac ~~ than 7.5 per centum instead of the 33 1/3, 
or agi il and road building prety ts gh 25 and 20 per centum figures so fre- 
hat has been devised by an English Pal quently employed by operators. 
facturing company In some re x STEERING POWER TAKE OFF . > 
5 the ¢ r follows late Ameri- =| - Mobile Shoe-Repair Shop 
‘ msmuch as it is the form po WO special trucks built by a well- 
! o f ‘ er than that pro | | vot ~~ known Detroit manufacturer and es- 
he engine base, gear box and » J pecially equipped for the U nited States 
it hed to the latter mem- ee free | # army as mobile shoo-repair shops, re- 
‘ hich the rear wheel is secured. RADIATOR ry Ce) _ cently passed through New York on a 
\ é el features of this trac 8 lcceeeneend test tip from Boston to Washington, 
er th he adoption of the frame- Ht ] . A - | D. ©. The purpose was to show how 
, ystem of design is the provision od a —{ i easily such an outfit can be moved from 
wwer transmission mechanism to all y ? Ey, ranarr place to place, what speed can be main- 
hree whe rhe two front wheels are BEVEL onive 4 / Beve “one tained and how it will stand up under a 
ed directive and tractive mem- Bevis e. See | CHANGE SPEED 500-mile road test. The first truck car- 
f Che steerir iuckles are excep- wi ries all the necessary machinery for re- 
ont large and house in the univer- = asm toca VIEW making and repairing shoes, which is 
by wh\ih the wheels are ; ie, a al on p= driven by a separate motor connected 
n. The main drive from the change PLAN VIEW IE Loom a with the driving shaft of the standard 
eed gear case by means of a double \y > al stitching machine, the nailer, the scour- 
ersally jointed shaft extending a ing and finishing wheels. This motor 
from the front end of the gear case to a also furnishes electric lights through a 
fferential housing on the front axle in rue. TANK dynamo, and heating facilities are pro- 
hict e main dri by bevel gear vided through registers connected with 
reduction. The single rear wheel is op- the exhaust. 
é “i | 1 shaft which carries a bevel The second truck is equipped as a 
nion that engages the bevel gear on supply depot, and carries all the ma- 
vheel-supporting axle terials for repairing soldier’s shoes, 


A power take-off is provided by which 























such as sole leather, heel lifts, hob nails, 


el gears transmit the power from tacks, welting and other necessary find- 

e clutch shaft t pulley at the side ings as well as extra machine parts for 

the gear case to which a belt attach- both the trucks and machinery. This 

ent can be made for driving any forms supply truck can also be used to dis- 

hinery that would ordinarily he patch repaired shoes to various points 

ed by belt power. The application along the lines where troops are lo- 

ower to all three wheels of a light eated. Army officials estimate that ap- 

>is an attempt to secure maximum proximately 800 pairs of shoes a day 

tion d the machine should have a can be tapped when the mobile outfit 

effective draw-bar pull than any atthe cade is running with a day and night crew 

ee-wheeled form of the same weight DRIVE GEARING Faacan weet of seven men. There is also carried a 

delivering the | ‘only of one driving SIDE ELEVATION me complete set of apparatus to pull the 

vheel. as is the usual construction when trucks out of snow drifts or mud, con- 

the three-wheel design is followed. The sisting of ground anchor, winches, ropes, 
tractor illustrated shows clearly the in- Details of a new three-wheeled tractor of English design chains, picks, and shovels. 
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Concrete and the Building Crisis 
(Continued from page 399) 

the concrete. From the ground level up, 

in the building we are describing, the 

same forms answer for each successive 

floor. 

Generally, these forms are constructed 
of wood and have the surfaces contig- 
uous to the concrete oiled so that they 
will strip readily and smoothly. The 
molds for the columns, bowever, are of | 
sheet steel and composed of a number | 
of segments held in place by suitable 
rings or straps. By omitting one or more 
of these segments it is practicable to use 
the same molds in casting the smaller 
columns for the upper floors. The actual 
progress being made in building this 
structure is a floor per week. 

In some undertakings, buildings are | 
reared by using sliding forms for the | 





monolithic concrete walls, the forms| 
moving upward as the material sets. | 


This method of construction permits of | 
continuous operation throughout twenty- | 
four hours daily. Necessarily there is} 
economy in form outlay. Reinforced con- | 
crete has been successfully employed in 
fashioning concrete roof girders having 
a span of fully SO feet. Because a rein- 
forced concrete building is fireproof, it is 
possible to obtain very low insurance 
rates, and this is an item not to be over- 
looked nowadays. Finally, it should be 
recalled that concreting in cold weather is 
entirely practicable, and work can be 
carried on satisfactorily the year through 
if certain precautions be taken to shelter 
the newly laid concrete from frost and 
to heat the sand, pebbles or broken stone, 
and water before mixing. And cement 
grows stronger with age—differing in 
this particular from a good many other 
structural materials. 


The Aerial Cruiser 
(Continued from page 400) 
control car and there is telegraph com- 
munication to all the other cars. The 
motive power consists of four engines, 
two in the machinery section of the for- 
ward car, and one in each wing car. 
Each engine develops a maximum of 230 
brake horse-power at 1,400 revolutions 
per minute. The engines are six-in-line 
vertical, with overhead valves (two in- 

let and three exhaust per cylinder). 


Supply Systems 
The petrol is stored mainly in the kee! 
corridor in 92-gallon vertical tanks. 
There are 34 tanks giving a total capacity 
of 3,128 gallons weighing about ten tons. 
Seventeen tanks may be readily slipped 
overboard to act as ballast. 


Water Ballast 
The water ballast is in two sections, 
one for emergency, the other for maneu- 
vering. The emergency ballast bags dis- 
charge their whole contents when oper- 
ated. The maneuvering bags may be lib- 
erated in any proportion at will. The 
weight of the emergency water is 2,000 
pounds forward and 2,000 pounds aft. 
The four maneuvering bags have a ¢a- 

pacity of 2,200 pounds each. 
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Wherever there’s metal to be cut in the 
quickest possible time, and with the 
minimum waste of material, Starrett 


Hack Saws are on the job. 


There’s a Starrett Blade to suit any kind, size or 
shape of material. The Starrett Hack Saw Chart 
points out just which blade to use and how to 
use it. Choose the right blade, put it to work 
in the right ‘way, and let it prove that Starrett 
Blades “‘cut quicker and last longer.” 


In these days of high production costs, every 
little leak shows up big in your running ex- 
penses. Let our new service book, “Hack Saws 
and Their Use,” show you how to reduce your 
cutting costs to the minimum. Write for a free 


copy. 





ATHOL, MASS. 


THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 
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Armament ‘ 
R-80 has been designed to carry the 
following armament: 


8 230-pound bombs, stowed horizon- | 


tally in the keel, and released 
electrically from the control car. 
automatic quick-firing 2-pounder, 
and 1i-cluster of two Lewis guns 
mounted on the top gun platform, 
forward. 

Lewis guns in the tail gun position. 
Lewis guns, one on each beam, in 
the forward control car, and 

Lewis gun mounted in each wing 
car. 


—_ 


to tb 


_ 


Accommodation 
Separate quarters are provided in the 
keel for officers and men who are not on 
watch. The cabins have tables, chairs, 
(Continued on page 412) 


| The Measure of Hack Saw Efficiency 

Efficiency in the case of Hack Saws 
| js measured both by the length of 
| service and by the speed with which 
| they cut. No purchaser, except one 
using an enormous number of blades, 
would ever dream of having his saws 
gmade to order, and so for practically 
all cases, the manufacturer determines 
what the saw shall be. He has the 
experience, the knowledge and_ the 
equipment which makes possible the 
manufacture of saws in the quality and 
quantity that are necessary to meet the 
many and diverse needs of industry. 
But his service to the purchaser is not 








complete unless he makes it possible 
for the latter to select instantly the 
particular saw best suited to the work 
in hand. Experience has proved that 
this may be most satisfactorily accom- 
plished through the medium of a Hack 
Saw Chart based, not upon,the charac- 
teristics of the saws, but upon the dif- 
ferent materials which have to be cut 
in ordinary work, thus enabling the 
machinist to select always the proper 
blade by looking, not for the number 
of a blade, but for the name of the 
material he has to cut and employing 
the blade indicated under that heading 
on the chart. 

As materials differ in texture of 





fibre, hardness and shape, so must the 
saws vary if we are to attain economy 
in the cutting-off department 
the right combination of saw and ma 
terial has been made, the burden of 


W hen : 


responsibility rests upon the operator 
It is his task to see that the greatest 
output is secured for the least cost for 
saws, labor, and overhead 

Economy is more than a mere reduc- 
tion of first costs. As a matter of fact, 
consideration of first cost only -usually 
results in inefficiency and an increased 
ultimate cost.—from Hack Saws and 
Their Use, published by The L. S. Star 
rett Co., Athol, Mass., for free distri- 
bution. 
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Wire Rope—The Reclaimer 


A watery, unhealthful, vermin infested swamp today, the richest farm| 
land a year from today—the result of vision, enterprise, hard work, and | 


the use of hundreds of feet of sturdy, dependable wire rope. 


Miles upon miles of the most productive 
farm land owe their rec lamation to wire 
Operating on dredges and scrap- 
ers under most adverse conditions, wet, 
sandy, dirt incrusted, still they carry on, 
making it possible to produce valuable 
crops where disease and crocodiles bred 
hefore 


rope. 


No task seems too great for wire rope— 
und none too unusual; for the scope of 
is usefulness broadens every day. But 


wire rope that is suitable for one pur- 


BRODERICK & BASCOM ROPE CO., 


F actors 


Dn wws woes es ees -oe- = —# 


Si. Leuts and Seattle Branches: NewYork and Seattle Warehouses: St. Louis, New Y ork, Seattle 


Agents in every locality 


pose is not necessarily suitable for an- 
other. Each use makes certain demands 
upon a rope that must be met in a cer- 
tain definite way. 


The Broderick & Bascom Rope Co. 
makes wire ropes of different grades and | 
characteristics suitable for all purposes. | 
Each, in its proper place, will give the| 
most service for the least money. 


B. & B. Yellow Strand Wire Rope, with | 


one strand of Yellow todistinguish it, has 
no peer in strength and wearing quality. | 


ST. LOUIS, MO. 


| 
| 


| 
| 


| 
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For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 
& 


is From 9-in. to 18-in. 

3 : swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Go. 
Established 1872. 
1999 Ruby Street 
Rockford, IL 















Weber Crank-Pin 
Re-Turning Tool 


No Filing Bei 60: ‘ —- 
No Ofisetting 
No Jigs 


turns all pins abso- 
lutely round from 
one setting oO 
Crank Shaft, on 
centers. A micro- 
meter dial enabies the 
eator to gauge hire ‘ . a 

pea and oo all pine to aniform size, The average time 
reygured (or troeing up one pin 6 from 5 to 10 minutes. The 
4 pins can casily be finished in 30 minutes, and the entire 
shaft is completed with only one seiting 

The Weber Too! is guaranteed to turn crank-pins 
within an ciose limits of accuracy as any other known methos. 
It will soon save its cost in any Tractor or Automobile Re- 

air Shop. An assortment of cutting tools are furnished. 

These will fit the pins of most of the popular automobiles, 
trucks and tractors. Write for Circular and Prices. 


SAWYER-WESBER TOOL MFG. CO. 
353 ©, Alameda Bt. Los Angeles, Cal. 











FLEXIBLE 
MATHER COUPLING 


Designed and built to solve 
the specific needs in connect- 
ion with small motors and 
light loads. Combines Flexi- 
bility, Strength, Lightness, 
Simplicity and Absence of 

oise. It allows maximum 
freedom in cither vertical or 
borizontal movement. 

Write for full details. 


CHARLES BOND COMPANY 
617 ARCH ST. PHILADELPHIA, PA. 


























, RESCENT 
we BELT FASTENERS 


“Make Good Belts Give Better Service 


A BELT ts no better than its 
joint. A weak, inefficient 
seme means a weak, inefficient 
yelt. Use Crescent Belt Fast- 

eners and give your belts an hon-| 
@xt-to-goodness chance to ‘‘makel 
wood"’ No holes punched. Nol 

> iting cut away. Full ati 
sustained, Crescent joints HOLD. 
making of belt joints eliminated. 


Continuous production insured. 


Send for Booklet B on In: 
Belting Efficiency. 


Crescent Belt Fastener Co. 


381 Fourth Avenue, New York 
Canadian Branch: j 
82 Front St., West, Toronto, Can 


land: 
32, Paradise Bt. Birmingha» 


creasing| 








| Valley Brook Ave., Lyndhurst, N. J. 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, Etc. 














Electrical Devices 

EMERGENCY LAMP.—W, J. Koenia, de- 
ceased; address Ralph De Ross, 410 E, 29th 
St., Brooklyn, N. Y. In order to adapt this 
lamp for use about machine shops, engine 
rooms, automobiles or the like it is provided 
with an electromagnet serving to hold the 
lamp automatically in any desired position on 
or against any metallic support. The magnet 
circuit is a branch of the lighting circuit, and 
the magnet is energized while the lamp glows. 


Of General Interest 

VEGETABLE PEELER.—J, H,. Hamuin, 430 
llth Ave., New York, N. Y¥Y. Among the ob- 
jects of the invention is to provide a vegeta- 
ble cutting and peeling implement adapted to 
easily and quickly remove the peeling of a po- 
tato without waisting that part directly be 
neath the skin. Another object is to provide 
a hand-operated implement having a self-con- 
tained reservoir of water to flush the surface 
of the vegetable being peeled, and to provide 
an abrasive implement with sharp points for 


| removing eyes or faulty portions of the vege 


table. 

EVER-SET CAGE TRAP.—H. Routrr, 332 
W. 2nd St., Davenport, Iowa. The invention 
has reference more particularly to a_ self- 


| operated ever-set wire cage trap which is es- 


pecially adapted for trapping birds. The 
prime object is to provide means for trapping 
and confining birds without injury. A further 
object s to construct the trap so that there 
will be no chance for the birds escaping, yet 
the trap entrance is always set and capable of 
operating an unlimited number of times with- 
out attention. 

RECEPTACLE COVER.—A. Swenson, 141 
This in- 


| vention relates to receptacles for holding 
sugar, fruit or other articles of food. Among 


the objects is to so construct a cover for this 
type of receptacle that it may be readily re 
moved from the body in order that all parts 
may be thoroughly cleaned, thus rendering 
the article sanitary. ‘i 

WASHBOILER.—A, T. Timosct, 668 Willis 
Ave., N. E., San Jose, Cal. The object of the 
invention is to provide means in connection 
with wash boilers of usual construction, for 
supporting the garments to be washed above 
the bottom of the boiler, the support being ar 
ranged in such manner that the garments will 
be held loosely on the support, and in such 
manner that the cleansing fluid may flow in- 
ward with respect to the support and gar- 
ments. 

WINDOW SEAT.—D. F. Crowe, 1554 Ligo- 
nier St., Latrobe, Pa. The invention has for 
its object to provide a device of the character 
specified, capable of being seated upon the 
sill of a window in such position that one 
seated in the seat may have access to the 
outer face of the window sashes of the win- 
dow without danger of falling. 

ASH RECEIVER AND SIFTER.—P. H. 
CHILDRESS, Box 317, Waynesboro, Va. The 
primary object of the invention is to provide 
an ash receiver and sifter which will sift the 


| ashes as they are discharged from the grate 


bars thereby separating the cinders from the 


| ashes, and retaining the cinders in one recepta- 


cle and the ashes in the other, to provide for 
convenient and ready handling. 


ANTI-FRICTION BUFFER.—L. LARSEN, 


| Apartado, 150 Tampico, Mexico. The inven- 


tion relates more particularly to an anti- 
friction buffer for docks, wharves, ferry slips, 
ships and the like, which is adapted to absorb 
the shock of the impact when a ship is being 
docked, or when two or more ships are lashed 
together for towing, the object being to pre 
vent damage to the ships from friction. 
STORE COUNTER.—F. H. Core, Yuma, 
Colo, The invention has for its object to pro- 
vide a store counter especially adapted for 
use in grocery stores, for making up orders, 
wherein the counter has a series of compart- 
ments, each provided with a sliding cover 
arranged to be slid to one end and stood in 
vertical position, the covers bearing the names 
of the customers whose order are to be filled. 
HOLDER FOR CARBON SHEETS.—W. 8. 
FREEMAN, 55 Worth St., New York, N. Y. 
The object of this invention is to provide a 
device consisting of a cap so connected with 
the end of the sheet that sheets of paper may 
be arranged on the opposite sides of the car- 





bon sheet with their ends in the cap, to permit 
the instrument to be written and the carbon 
copy made while the sheets are so held, a 
second cap being provided for enclosing the 
folded sheet and carbon for protecting the 
same. 

Hardware and Tools 

DOOR HANGER.—B. SpirzrapEN, c/o Ele- 
vator Efficiency Co., 51 Maiden Lane, New 
York, N. Y. The invention relates more par- 
ticularly to ball bearing hangers for heavy 
doors. The general object is to meet the 
severe conditions by providing a construction 
of parts that will resist heavy strains and at 
the same time will maintain the door in 
proper alinement against all tendency to be- 
come loose. 

STOVEPIPE LOCK.—G,. W. Hormet, 115 N. 
Wabash St., Wichita, Kan. The invention 
relates to locks for securing stovepipe lengths 
together. An object is to provide a simple 
and effective lock for positively uniting the 
meeting ends of adjoining stovepipe sections 
by means of a movable locking member which 
engages with a stationary member, 

WINDOW LOCK.—D. Spivak, Room 406, 
Chamber of Commerce Bldg., New Haven, 
Conn. Among the principal objects of the 
invention are to provide a lock of the charac- 
ter mentioned which may be placed in service 
to provide for window ventilation and secured 
in such a manner as to prevent tampering 
with the lock, and to provide a lock the cost of 
production of which is small. 

ROWING GEAR.—D. McRag, Central Islip, 
N. Y. The invention relates more particu- 
larly to rowing gear in the form of oar locks, 
which will reduce the friction incurred by 
the oar when making the stroke or feathering, 
the oar lock as constructed having a groove 





A FRAGMENTARY 


VERTICAL 
TAILED VIEW 


SECTION AND DE- 


formed in, the inner face of the stirrup, and 
anti-friction members arranged therein, and 
means for retaining said members in the 
groove, the anti-friction members constitut- 
ing a bearing surface for directly receiving 
an oar. 

CLAMP BOLT.—E. J. Ruqvuet, Jr., 1637 
Richmond Road, Stapleton, 8, IL, N. Y¥. In 
ship and bridge building, it is often necessary 
to employ temporary means for holding plates 
together while the permanent rivets are being 
driven. The present invention provides a 
temporary bolt clamp for this purpose, The 
clamp is simple in its application and may 
be applied or removed very quickly. 

DOOR SPRING.—J. A. CAMPBELL, Carbonr 
dale, Ill. This spring is of the type adapted 
to be concealed within the frame of the door 
and jamb. It automatically tends to keep the 
door in a normally closed position and limits 
to a predetermined degree its outward swing 
when ‘pushed open. It aso locks the door in 
its extreme open position. 

WELL DRILLING TOOL-—W. A. McCavs- 
LAND, 4072 Jenkins Arcade Bldg., Pittsburgh, 
Pa. The present invention is an improvement 
in a construction disclosed by Mr. McCaus- 
land’s previous patent No. 1,211,198. The im- 
proved feature of the invention lies in the 
construction of the stem or middle section of 
the drilling tool, which includes a tube hav- 
ing a filler with a member embedded therein, 
the ends of said member projecting beyond 
the ends of the tube to provide anchoring 
means whereby the stem is secured to the drill 
jar and bit respectively, 


Heating and Lighting 
FLUE EXTRACTOR.—P. M. Canty, 909 6th 
Ave., Altoona, Pa. An important object of 
the invention is to provide a flue extractor 
which will so effectively and powerfully en- 
gage the flue that the enormous pulling force 
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necessary to withdraw the flue may be ap- 
plied. Another object is to provide gripping 
elements of strong and durable structure, with 
means for positively withdrawing the grip- 
ping elements from engagement with the flue 
when desired. 

TUNNEL KILN.—F. J. Lersen and E. 8. 
DuNN, 1229 3rd Ave., Huntington, W. Va. 
The invention relates particularly to the type 
of kiln known as a tunnel kiln, wherein the 
articles to be burnt are mounted upon mova- 
ble carriefs, these carriers being intermittently 
advanced through the kiln and subjected to 
various degrees of heat so that each carrier 
with its load enters one end of the tunnel 
with dried material, and emerges from the 
opposite end with the burnt articles, which 
are then, subjected to cooling drafts to permit 
of their rehandling. 

SOLAR STEAM GENERATOR.—A. V. Fot- 
som, 1121 E. 42nd St., Jacksonville, Fla. An 
object of the invention is to provide a solar 
steam generator the principal features of 
which consists of suitable means for contain- 
ing water, disposed in such a way as to be 
heated by means of the rays from the sun 
through the instrumentality of a reflector for 
concentrating the rays thereon, means also 
being provided to turn the reflector in such a 
way as to always keep it facing the sun. 


Machines and Mechanical Devices 


COIL WINDER.—L. F. Srratrron, 21 W. 
5th St., Charlotte, N. C. The primary ob- 
ject of this invention is to provide a coil 
winder by which coils of various sizes and 


designs may be wound. The invention fur- 
nishes a comparatively cheap and simple de- 
vice which is capable of various adjustments 
on which the wire may be coiled in a most 
convenient and practical manner. 

CENTRIFUGAL ORE SEPARATOR.—J. A. 
Rice, Berkeley, Cal. This machine is espe- 
cially adapted to separate such materials as 
mineral particles from mill dust, from flue 
dust, or bag house products, digerent minerals 
constituting concentrates, liquids differing in 
specific gravity, and gases such as furnace 
gases from smelters, where it may be desirable 
to extract finely divided dust particles, or to 
Separate two gasses differing in _ specific 
gravity. 


Medical Devices 

MEDICATED PESSARY. — Marrocctr-Pts- 
CULLI, 235 2nd Ave., New York, N. Y. Among 
the objects of the invention is the construction 
of a pessary which shall be entirely self- 
contained, which may be made of any suitable 
material, and which will have incorporated in 
it means permitting an evaporable germicidal 
agent to be associated with it. 


Prime Movers and Their Accessories 

AUTOMATIC GOVERNOR.—F. J. BruMME, 
Cooksville, I1l.—An object of the invention is to 
provide an automatic governor designed to be 
attached to certain portions of an internal 
combustion engine and actuated by the opera- 
tion thereof, whereby the flow of fuel through 
the carburetor is autematically controlled, and 
can be adjusted at will while the engine is 





in motion. The device is compact in form 
and takes up little space. 

INTERNAL COMBUSTION ENGINE.—T. 
B, Casey, 306 Sewell Apt., Vallejo, Cal. The 
invention has reference more particularly to 
means for introducing a scavanging medium 
in the combustion chamber to effect a com- 


plete exhaust of all spent gases incident to 
the firing of the explosive charge, and thus 
render the combustion chamber better adapted 
to receive and fire the explosive charge, 
whereupon the engine will be capable of op- 
erating with a higher degree of efficiency. 
VAPORIZER FOR HEAVY OILS.—C. C. 
MANKER, Mayfair Apts., 40 St. James St., 
Los Angeles, Cal, This vaporizer for heavy 
oils such as kerosene and the like, is adapted 
to be attached to an automobile to furnish 
the motive power for the same. Means are 
Provided for automatically regulating the 
quantity of the vaporized products. The oil 


vapor is mixed with steam which eliminates 
carbon deposits from the interior of the 
engine. 


Railways and Their Accessories 

SWITCH ADJUSTMENT HOUSING.—R. R. 
Baker, 7758 Lagoon Ave., Chicago, Ill. An 
object of the invention is to provide a housing 
for switch adjustment that is simple in con- 
Struction and operation and not liable to 
easily get out of order. A further object is 
to provide a casing to prevent snow or sleet 
from clogging the adjustable connections and 
preventing adjustments being made until such 
Snow or sleet is removed. 

SWITCH LOCK.—P. H. Myers, c/o Sana- 
torium, Hainburg, Pa. The invention aims to 
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provide a device by means of which when the 
point of a switch has once been thrown it 
would be impossible for this point to shift sub- 
sequently unless directly operated by some out 
side agency. The switch lock is so constructed 
that it may be operated entirely by mechanical 
means, 


Pertaining to Recreation 


GAME.—H. M. Tuompson, R.F.D. No. 12, 
Brownsville, Me. The object of this invention 
is to provide a device having a gamg board 
in the form of a map of some specified country, 
provided with route lines and with stops in- 
dicated on the lines, together with markers for 
indicating progress along such route lines, 
the progress of the counters being determined 
by game pieces, as, for instance, dice. 

ROCKING HORSE.—W. Dicktinson, 608 W. 
Sharpe Ave., Spokane, Wash. The invention 
has for an object to provide an article of fur- 
niture for the use of children. A detachable 
seat is provided which may be secured to the 
arm of a rocking chair, an upright formed to 
simulate the head of a hobby horse, and a 
clamp for securing the seat to the arm of the 
chair so that when not in use the device may 
be removed. 


Pertaining to Vehicles 

SLEIGH RUNNER ATTACHMENT FOR 
BABY CARRIAGES AND OTHER VEHICLES. 
—H. FLeckt and W. J. Boyp. Address Hans 
Fleck], Boyds, Wash. The invention provides 
a sleigh runner attachment particularly adapted 
to be attached to a baby carriage. The run- 
ners may very quickly be raised to permit the 
carriage to run on its own wheels or be moved 
down into engagement with the snow or ice, 
lifting the wheels from the frozen surface. 

VEHICLE WHEEL.—C, E. P. Jvuuren, 41 
Boulevard Haussman, Paris, France. The in- 
vention provides an additional wheel rim appli 
cable to all kinds of vehicles but intended more 
particularly for tractors, agricultural ma- 
chines and any motor vehicles required to 
travel over hard roads and soft ground. The 
auxiliary rim is provided with V-shaped pro- 
jections which will project into the ground 
when traveling over a soft surface but which 
will not contact with the ground when travel- 
ing over a hard surface. 

TOOL FOR USE IN REMOVING AND RE- 
PLACING TIRES.—V. H. Manxey, 1110 So. 
Kline St., Aberdeen, So. Dak. The prime ob- 
ject of the invention is to provide a_ tool 
whereby the rim can be quickly displaced or 
restored in a manner to minimize the possi- 
bility of injury to the rim. A further object 
is to provide a tool that may be quickly 
placed in position gripping the respective ends 
of the rim and then the clamps be relatively 
moved through the medium of an ordinary 
wrench so that the displacing of the rim or 
the restoring of the same can be effected in 
a few minutes. 


AUTOMATIC CLUTCH DIFFERENTIAL 
ESPECIALLY FOR MOTOR CARS.—R. W. A. 
WarrEN, Katanning, West Australia, Aus- 
tralia. The invention relates to an automatic 
friction clutch differential, which is designed 
to make use of the considerable centrifugal 
force or momentum of the car and passengers 
under which, when turning a corner, the car 
body and consequently the axle housing tends 
to continue in a straight course rather than 
to move with the wheels in the new direction. 

PIPE LOCK.—E. Bak.ey, R.F.D., Chatham, 
N. J. The invention relates to a device for 
locking a pipe through which fluid is adapted 
to flow, so as to prevent the passage of any 
fluid. It is especially constructed for use in 
connection with an automobile to prevent the 
theft of the same by cutting off the connec- 
tion between the gasoline tank and the carbu- 
retor but in such a manner that it may be in- 
stantly opened by the owner without the use 
of any special key. 





We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work, Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex na- 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 
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Design-time en¢Production costs 75% [wOcitrentveys 





You pay 100% for service 
. and but 25% for the metal 
that will measure its life 


you get the service paid for . . . uninterruptedly, 
or in installments—with repeated renewals or repairs 
as the metals used stand up to the work. 

Economically then, metals used in parts manufacture 
assume greater value than just 25% of apparatus costs. 
Monel Metal, used in power plant apparatus as valve trim, 
turbine blading, pump rods and liners, etc., where resist- 
ance to high heats, erosion and corrosion is vital to ser- 
vice delivery, has more than justified its cost both as raw 
material and finished product. For the manufacturer 
by employing Monel has purged his apparatus of weak- 
nesses that compel expensive repairs, costly shutdowns, 
and repetitive purchases of new machines. 

The very toughness of Monel that in some cases will 
slightly raise manufacturing costs is pledge of its ability 
to deliver service continuously. 


The name Monel is given to a line of 
metal products produced by The Inter- 
national Nickel Company from a na- 
tural nickel alloy—67% nickel, 28% 
copper and 5% other metals. These 
products include Monel blocks, Monel 
rods, Monel castings, Monel wire, 
Mone! strip stock, Monel sheets, etc. 


Monel Metal is absolutely untouched by 
rust, is strong as steel, 
eating action of 
acids. 


resists the 
most alkalies and 
Monel retains its strength under 
high heats that break down the very 
structure of most metals and success- 
fully withstands the eroding action of 
high pressure and superheated steam 


THE INTERNATIONAL NICKEL COMPANY 
43 Exchange Place, New York 


The International Nickel Company of Canada, Lid. 
Toronto, Ontario 


al m 
Machine parts Jeon 


NICKEL COMPANY 


The name Mone! identifies the natural 
nickel! alloy as produced by The Inter- 
national Nickel Company. 
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CAUTION.—insist upon having W.L.Do 
las shoes. Th 

stamped on the sole. 
that it has not been changed or mutilated 


UL. Gouglas 
THE SHOE THAT HOLDS ITS, SHAPE 


$722 $822 $900 & 310-20 SHOES 
FOR MEN AND WOMEN 


YOU CAN SAVE MONEY BY WEARING 
W. L. DOUGLAS SHOES 


he bestknown 
shoes in the 
world. They are 
sold in 107 W.L. 
Douglas stores, 


SHOES 
$4.5055.0055.50 


direct from the factory to you at 





only one profit, which spony 
to you the best shoes that can be 
produced, at the ainae possible 
cost. W. L. Douglas name and 
the retail price are stam on 
the bottom of all shoes before 
they leave the factory, which is 
your protection against unreason- 
able profits. 


W. L. Douglas $9.00 and $10.00 shoes are 
absolutely the best shoe values for the 
money in this country. They are made of 
the best and finest leathers that money 
can buy. They combine quality, style, 
workmanship and wearing qualities eq 

to other makes selling at higher prices. 
They are the leaders in the fashion centers 
of America. The stamped price is W. L. 
Douglas personal guarantee that the shoes 
are always worth the price paid for them. 
The prices are the same everywhere; they 
cost no more in San Francisco than they 
do in New York. 


W. L. Douglas shoes are made by the 
highest paid, skilled shoemakers, under 
the direction and supervision of experi- 
enced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. 








YOU CAN 
SAVE MONEY 
BY WEARING 











W. L. Douglas shoes are for sale by over 9000 shoe dealers 
besides ourown stores. If your local dealer cannot supply 
you, take no other make. Order direct from factory. Send 

or booklet telling how toorder shoes by mail, postage free. 


© name and price is plain y 


President 
W.L.Douglas Shoe Co. 
163 Spark ~-Street, 
& Brockton, Mass. 


Be careful to see 
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RELATIVITY 


The Special and the General Theory 
By Professor Albert Einstein, Ph.D. LL.D. 


Translated by Professor Robert W. Lawson, M.Sc. 
accepted by astronomers and physicists 
Up to the present Newton’s law 


TH! | nstein law has been 


} J 
h-making dist overy. 


as an epoc 
of gravitation has been universally accepted, but the new theory goes 
farther, and, apart from supplying the laws of Newtonian mechanics 
when certain approximations are made, it enables us to predict the 
xact course of all motions resulting from gravitation. In this book, 
which is a popular exposition written for the average reader, Professor 
Einstein explains his famous theory which has so excited the scientific 
woild. This volume is intended primarily for those readers who, 
though interested in the trend of modern theory, are not conversant 
with the mathematical analysis used in theoretical physics. The 
author’s aim has been to give an exact insight into the theory of rela- 
tivity, and to present the main ideas in the clearest and simplest form. 
He has succeeded admirably, and those who desire an authoritative and 


xplanation of the Einstein theory will find it between 


bx 0k. 


understandable 


} 
me covers of th 


Price $2.50, by Mail $2.58 


For Sale by 
AMERICAN PUBLISHING CO. 
New York City 
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The Aerial Cruiser 
(Continued from page 409) 


| ete., and the sleeping accommodation con- 
sists of hammock bunks, Meals are 
cooked in special cookers heated by the 
exhaust from the engines. 
Streamlining and Efficiency 
The most careful attention has been 


given to the design of the cars with the 
result that a great increase in aerody- 
namical efticiency has been obtained over 
the cars of R-33 class airships. By mak- 
ing all the cars of the best known stream- 


line shape, the head resistance as com- 
pared with R-33 class cars has been re- 


duced by over 60 per cent, and the utili- 
zation of the fine nose of the control car 
as an observation station for the use of 
the navigating officer gives exceptional fa- 
cilities for groundwork, which are 
obtained in other designs. 

The cars themselves are designed on a 
principle which enables the weight, as 
compared with similar cars of R-33 type 
to be cut down by 5O per cent with 
greater strength and rigidity of structure. 
More roomy cars are therefore provided, 
the beam of the control car being eight 
as against a 
R-33 class. 


over 


on 
Mooring 

Costly experience in the early days of | 
the Zeppelin experiments showed that the | 
greatest peril to the airship occurred when 
it came near the earth, and several years 
ago the Screntiric AMERICAN pointed out 
that some form of mooring post to which 
the dirigible could make fast was neces- 
sary if landing disasters were to be 
avoided. The problem has been very ably 
worked out in the Vickers mooring gear, 


and R-S80 carries in her nose the neces- 
sary gear for sailing up to one of these 


posts and making fast. A covered gang- 
way can be thrown across from the moored 
airship to the mooring post through which 


! 
the passengers pass to elevators arranged 


within the post. Gas, oil and water pipes 
form a permanent part of the mooring- 


| post equipment, and they are provided at 


| which 


| tubes, 





their upper ends with suitable 
tions for supplying the airship. 


connec- 


Preventing Rust at High 
Temperature 

(Continued from page 404) 
shapes, lengths and sizes. Straight pipe 
14 inch to 18 inches diameter has been 
calorized in lengths up to 20 feet. There 
is no limit to the size of material which 
may be treated. Calorized steel is par- 
ticularly adapted to pyrometer protection 
tubes because of the high temperatufe to 
they are exposed. Not only is it 
cheaper than any of the chrome steel al- 
loys which have at times been offered for 
this purpose, but it possesses other ad-| 
vantages. 


Perhaps the largest and most easily 
developed field for calorizing lies in its 
application to the various pots, boxes, 


retorts, and special equipment em- 
ployed in the many heat treating proces- 
A large quantity of the above men- 
tioned articles have been 
calorized, their average life 


ses. 
being 


ment, resulting in a great saving. A no- 
table feature is that calorizing can be 
applied to any of this equipment without 
necessitating change in its design or con- 
struction, 
Many 
torts 


kilns, ovens and re- 
employed in various manufactur- 
ing processes were originally made of 
iron or steel. This metal has a limited 
heat-resisting quality and was reduced 
to scrap in a short time. It was repeat- 
edly replaced, its life being short because 
of the excessively high temperatures and 
the same performance continued indefi- 
nitely. As the price of the metals 
increased, 
was considered by engineers in an effort 
to reduce costs. They built these furnaces 
from fire-brick and various refractory 
materials. In a great many instances 
these materials were used at a loss of 


furnaces, 


not | = 


maximum of six feet | 


successfully | 
over | 
eight times that of the uncalorized equip- ; 


the use of the other materials | 
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“PATENTS. 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in reg: ard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 


All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etce., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 
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Scientific American Publications 
Scientific American (established 1845) one 


year 
Scientific American Monthly (established 

1876) one year $7.00 
| Postage prepaid in United States and posses- 
| sions, Mexico, Cuba and Panama. 


Foreign Postage 

Scientific American $1.50 per 

Scientific American Monthly 7 
ditional. 


gots additional. 
c per year ad- 


Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted. Count seven, words to the line. All 
orders must be accompanied by a remittance. 





GENTS WANTED 
a. $100 weeklv; free samples, gold sign 
letters; anyone can put on store windows; liberal offer 
to general agents. Metallic Letter Co., 431X N. Clark 
Street, Chicago. 


ALUMINUM SOLDER 
TRY Pierman's “Selffiluxing’ Aluminum Solder, 
| guaranteed practical. $1 per bar, by mail. Send cash or 
| express order. Address A. N. Pierman, 1138 Broad St., 
| Newark, N. J. 














BOILERS FOR SALE 

BIDS are requested on two 500 H.P. Scotch Marine 
Return Tube Boilers, at present installed on Brazilian 
Battleship MINAS GERAES, at Navy Yard, New York. 
Boilers are equipped with up-takes and oil burning ap- 
paratus. Heating surface each 1182 sq. ft., erate surface 
| 39.4 sq. ft. 150 Ibs. pressure. Further information may 
| be obtained from Ships’s Work Supt, Navy Yard, 
New York. 


BUSINESS OPPORTUNITY 


SUBSTANTIAL manufacturing corporation wants 
| capable men to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Clemmer, 603 N,. 
Eutaw St., Baltimore, Md. 
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PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
City. 





| 
WANTED 

| THE exclusive manufacturing rights of some ma- 

chine, device, or article in the metal line patented or 

by one of the most completelv eX 

Address 


| otherwise, 
manufacturing plants in Indiana. 
P. GC. Box No. 263, » Bedford, Indians. 


“Valuable Books of lnstructionsad Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientitic American Reference Book— 
Experimental Science—Handy Man’s Workshop and Laboratory 


SCIENTIFIC AMERICAN PUBLISHING CO., Woolworth Bldg, New York 
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DYORRHOCIDF 


POWDER 


for Pyorrhea prevention 


Gums that bleed easily — 

3 that are soft and sensitive—warn you 
that pyorrhea is developing. ‘Loss 
of teeth will surely follow unless 
pyorrhea is checked or prevented. 
Dental clinics, devoted exclusively 
to pyorrhea research and oral pro- 
phylaxis, have proved the specific 
value of or Powder for 
restoring and maintaini 
health. It is prescribed by the » 
tal profession for pyorrhea treat- 
ment and prevention. It keeps the 
gums healthy and the teeth clean. 


per 
alisupply 
houses. 


FREE SAMPLE 
Writeforfree 


Dept. C, 1480 
broadway, 
New York 


SOLD BY 
DRUGGISTS 
EVERYWHERE 


Our research work and our clinical and laboratory 


facilities enable us to dissemina’e 
information that is authoritative on Millage 
aecnail m aad 
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ORANGES Prim “Tree to You 
Send 


$3.25 for strong carton 38 large, 45 medium or 
6 small oranges, Parson. Brown variety, finest grown. 
Fully ripened on tree. Express paid E. of Miss. River. 
Carton of 16 large or 22 medium Grapefruit, same price. 
Safe arrival guaranteed. Satisfaction or money back. 
Ship Nov. 26th. Write for my Florida Fruit Booklet. 
C. H. Voorhees, Box 405, So. Lake Weir, Florida 


Genuine Foreign Stampsa— Mexico War Is- 
15 sues, Venezuela, Salvadorand Intia10c 
Service, Guatemala, China, etc. Only fin- e 
est approval sheets, 50 to 60%. Agents wanted. 
Big 72-p. Lists Free. We Buy Stamps. Est.25yrs. 
Hussman Stamp Co., Dept. 109 St. Louls, Mo. 


mail false teeth, old and 
For Spot Cash broken jewelry, diamonds, 
watches, old gold, silver, platinum, War Bonds or 
Stamps—anything valuable. Cash by return mail, 
Goods returned in 10 days if you're not satisfied, 


Dhio Smelting and Refining Co., 234 Lennox Bidg., Cleveland, O. 














Cleartone Phonographs 


$4.00 to $200.00 Retail 
Our Sundry Dept. offers Needles 39c per thousand, 
Motors $1.36 to $14.75 each. Tone-Arms and Re- 
producers $1.30 to $5.75 ead set. Main Springs 20c 
t» ec each. Records, Needles Sapphire Points 
and Parts at reasonable prices 
Write tor our 84 e catalogue, the only one of its 
kind in America, illustrating 33 different styles of 
'uking Machines over 500 different 
craphic Parts. 


LUCKY 13 PHONOGRAPH COMPANY 
Export Dept. 467, E. 12th Street, N. ¥., U. 8. A, 
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Army Auction Bargains 


Tents - $4.25 up |C.W.Revolvers $2.65 up 
Saddies 6. Army Haversacks .15"” 
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1806 cortriges G7 97 Ballentt. Bo.Bover 105. 


15 acres army js. Large illustrated cy- 
ee refer: 


Francis Bannerman Sons, 501 Broadway, New York 
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25 to 75 per cent efficiency, but were 
adopted because the repair costs on iron 
and steel were prohibitive. Calorizing 
can be applied to metal furnace lining, 
baffle plates, etc., the cost of these calor- 
ized plates per unit of service being in 
a great many cases much less than that 
of refractory materials. There is an 
unlimited field for calorizing as applied 
to equipment of this nature. 

There are many possible applications 
of calorized metal which have not been 
considered, for the reason that only 
within the last six months has calorizing 
been available to the commercial world. 
It is impossible to enumerate or describe 
in detail the great number of applica- 
tions. Every plant presents its indi- 
vidual problem and it is the object of 
the writer to illustrate several applica- 
tions with the idea of suggesting to the 
engineer, metallurgist, and plant mana- 
ger, possible applications to _ special 
equipment used in his particular process 
of manufacture. 


A Pocket Machine Gun 
(Continued from page 405) 
obliged in his work to sit behind various 
machine guns in erosion, function, and 
ballistic tests for a matter of six months 
or more, and he was not impressed at the 
end of this time with the reliability of 
function of any machine gun at present 
used by civilized armies, examples of 
which we tested. Used under the most fa- 
vorable conditions, in the hands of skilled 
mechanics, they all were made to look 
simply childish in certainty of function 
and endurance when compared to that 
other gas engine—the motor of the small 
car. A stoppage, a broken part, a jam— 
one of the three would occur with the most 
reliable machine gun of them all, the 
Browning, about every 1,000 rounds fired. 
One thousand impulses of any given 
cylinder in the auto motor will, in high 
gear, run the little car something like 
a mile, and a hundred-mile run meaus | 
that each cylinder has fired a hundred 
times as many “shots” as the machine 





gun averages between bits of trouble. 
Not even the most pessimistic of car 
owners will deny that the motor will 
run the car a hundred miles without 
stop, jam, or break. 

I cheerfully admit the difference in 
conditions, such as the far greater pres- 
sure of the machine gun and the higher 
speed of the parts; but still I believe that 
there is not enough difference in con- 
ditions to justify the wide difference 
in reliability between the two types of 
gas engines. Possibly, therefore, the de- 
cision of the latest entrants into the ma- | 
chine gun market to use lubrication is 
based on sound judgment. There is also 
the possibility that they are making a} 
virtue out of a necessity. 

The new gun is arranged to fire any | 
pistol cartridge, the change necessary | 
being merely in barrel, magazine and | 
bolt-head. Special cartridges containing 
buckshot will also function the gun, and | 
make for close-up work a tremendously | 
effective weapon. 

The writer, after firing the gun several 
hundred rounds, would class it as the 
equal of a score of average policemen 
firing as the average policeman fires, pro- 
vided of course the gun were fired by a 
And of course it is 
far easier to train one man to become ex- 
pert with the gun than it is to raise the 
shooting of twenty policemen to the ex- 
pert stage with their pistols. 

There would be no trouble whatever 
for one man firing the gun to sweep a 
street clear from curb to curb, but after 
all, its greatest strength lies in its moral 
effect. Killing many of the common 
American sort of mob is unfortunate un- 
less the right ones can be selected for 
the slaughter. Mobs as a rule are com- 
posed of ten per cent vicious (the lead- 
ers), and ninety per cent fools. Where- 
fore the dispersing of the crowds with- 
out bloodshed is usually desirable. It 
would be a most vicious and determined 











Make This Test 


Watch how your teeth respond 


This ten-day test has shown to mil- 
lions the way to whiter, safer teeth. It 
is a free test—you should make it. No 
other method known can do what 
Pepsodent does for teeth. 


To end the film 


The object is to fight the film, which 
dims the teeth and causes most tooth 
troubles. Dental science has worked 
years to do that. 

Film is that viscous coat you feel. 
It clings to teeth, enters crevices and 
stays. The ordinary tooth paste does 
not combat it satisfactorily, so brush- 
ing leaves much of it intact. 

It is the film-coat that discolors, not 
the teeth. Film is the basis of tartar. 
It holds food substance which fer- 
ments and forms acid. It holds the 
acid in contact with the teeth to cause 
decay. 


413 
Millions of germs breed in it. They. 
with tartar, are the chief cause of 


pyorrhea. Thus all these troubles have 
been constantly increasing, despite the 
tooth brush. 


Now we combat it 


Dental science, after years of search- 
ing, has found ways to combat film. 
High authorities have proved them by 
clinical and laboratory tests. 

The best denta!. opinion now ap- 
proves these methods. Leading den- 
tists everywhere are urging their adop- 
tion. Millions of people, as a result, 
now employ them daily. 

The methods are combined in a den- 
tifrice called Pepsodent. And a 10- 
Day Tube is offered free, so al! who 
will may quickly know how much it 
means to them. 


Five Much Desired Effects 


One ingredient of Pepsodent is pep- 
sin. Another multiplies the starch 
digestant in the saliva to digest the 
starch deposits which cling and form 
acid, 

It also multiplies the alkalinity of 


the saliva, to neutralize the acids 
which cause tooth decay. Two fac- 
tors directly attack the film. One of 


them keeps teeth so highly polished 

that film cannot easily adhere. 
Pepsodent combines the best that 

modern science knows to combat the 


great tooth destroyers. It has brought 
a new era in teeth cleaning. 


Watch it act 


Send the coupon for a !0-Day Tube. 
Note how clean the teeth fee! after us- 
ing. Mark the absence of the viscous 
film. See how teeth whiten as the film- 
coat disappears. 

You will see several new effects, and 
the book we send will tell you what 
they mean. This is too important to 
forget. Cut out the coupon now. 


Pepsaodent 


REG. U.S. 


The new-day dentifrice 


A scientific film combatant, now advised by leading dentists 


everywhere. Supplied in 


Cut out this coupon now 


Note how clean the teeth 
feel after using. Mark the ab- 
sence of the viscous film. See 
how teeth whiten as the film- 
coat disappears. This has 
brought to millions a new era 
in teeth cleaning. 


large tubes by all druggists 








10-Day Tube Free 


THE PEPSODENT COMPANY 
Dept. 917, 1104 S. Wabash Ave., Chicago, [i 


Mail 10-Day Tube of Pepsodent to 








Only one tube to a family 
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Williams’ 
Forged-Cutter Tool Holders 





High Speed Steel, 


ILLIAMS' “Vulcan” 


Tool Holders give unequalled service 


| type of cutting tool. 
the mere insertion of small High Speed Forged- 
Cutters, is adapted to the heaviest service on Lathe, 
Planer, etc. 


Ask for descriptive booklet 


BUFFALO 
28 Vulcan St 








‘“Vulcan’”’ 














Forged-Cutter 


Each Holder, by 


Absolutely simple in construction, yet possessing 
all the advantages of the solid tool, 
expense. 


without its 


Cutters, drop-forged from the finest grade of 
in stock in a great variety of 
sizes and types, finished and hardened ready for 


J. H. WILLIAMS @ CO. 


“The Drop-Forging People’”’ 


CHICAGO 
1028 West 120th St 
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CONDITIONS FOR THE $5,000 PRIZE 
EINSTEIN ESSAY CONTEST 


1. No essay 


shall be longer than 3,000 words. 
2. All essays must*be in English, and written as simply, lucidly and 


non-technicelly as possible. 


3. Each essay must be typewritten, and identified with a pseudonym. 
The essay shall bear a title and the author’s pseudonym only, and must 
be enclosed in a plain sealed envelope likewise bearing this pseudonym. 
In the same package with the essay must be sent a second plain sealed 
also labelled with the pseudonym, 
of the name and address of the contestant, the pseudonym used, and the 
It is necessary to follow these instructions implicitly, 
in order to guard against confusion in opening the envelope s and assigning 
the pseudonyms to their proprietors, especially in view of the possibility 
contestants may employ the same pseudonym. 
envelopes should be sent in a single package to the Einstein Prize Essay 
AMERICAN, 233 Broadway, 
4. All essays must be in the office of the ScrentTiric AMERICAN by 
1920. 
Editor of the Screntiric 


envelope, 


title of the essay. 


that two of the 


Editor, ScteNTIFIC 


November Ist, 
5. The 


sealed 


and the winning essay selected. 


6. As soon as the judges have selected the winning essay, they will 
Editor, who will open the envelope bearing the proper pseu- 
competitor's true name. 
be notified that he has won, and his essay will be published in an 


notify the 
donym and re 
at once 


early issue of the ScrenTIFIC 


7. There 
to go to the 
8. The 


columns, 
form, any 


from such rights, the essays shall remain the properties of their authors; 
but no manuscripts can be returned. 

5. The Committee of Judges will consist of Professors Leigh Page of 
Yale and E. P 
te agree on the best essay, 
deciding vote. 


vealing the 


shall be but one prize, 
author of the best essay submitted. 
SCIENTIFIC 
or in those of the ScieNTIFIC 
of the 


Adams of Princeton. 
the Einstein Prize Essay 


AMERICAN. 


In the event that they 


and containing a statement 


New York. 


AMERICAN will retain the small 
envelopes containing the competitors’ names and addresses, which 
will not be opened until the competitive essays have been passed upon 


The competitor will 


of FIVE THOUSAND DOLLARS, 


AMERICAN reserves the right to publish in its 
AMERICAN MONTHLY, 
essays which may be deemed worthy of this. 


The 


or in book 
Aside 


are unable 
Editor will cast the 














| or into the street in front of them. 
| over, one of the 


aggregation that would stand up to the! 
fire of one of these guns, after a couple | 
of bursts had been fired over their heads 
More- 
guns, mounted on a 
patrol wagon or automobile would riddle 


| a car attempting to run by or to escape | 


| grains is 80 grains heavier than the bul- 
| let of our service rifles and machine guns, 
and its caliber, 











via the stern-chase route. 
The cartridge selected for this gun is 
a most formidable one. Its bullet of 220 


.45, as compared to .30 
ensures that when it hits, it will strike a 
knock-down blow. The low initial ve- 
locity, less than a third that of the ser- 
vice rifle, and the stubby form of the 
bullet prevents it from having much 
range; which lack of carrying power is 
a most desirable thing in settled com- 
munities. The Ballistic Station found 
the extreme range of the cartridge to be 
1,400 yards, with 500 yards as probably 
its effective range. 

The locking bolt of the arm is worthy 
of notice as embodying a new principle | 
in machine gun and selftloading arm 
mechanism. It consists of a wedge, slid- 
ing nearly vertical, and locking the bar- 
rel extension and receiver together. Its 
slots are cut at an angle of about 80° 
with the axis of the barrel and its ex- 
tension. It was found years ago by 
Commander Blish of the United States 
Navy, the inventor of the device, that a 
wedge so arranged would hold while the 
breech pressure of the exploding car-| 
tridge remained high, but the instant or} 
as soon as the bullet left the muzzle, the | 
adhesion between wedge and its slots) 
ceased, and the remaining backward pres- | 
sure would compel the wedge to slide 
downward and unlock the breech mechan- | 
ism. The principle applies to other forms 
of breech mechanisms, where the lock- 
ing is done by cams without a_ final 
bearing at right angles to the line of 
backward thrust. 

Thus, some years ago, a coast defense 
gun, firing blank cartridges, giving of | 
course low pressure, insisted upon un- | 
locking itself and coming open each 
shot. 

This was very alarming because it was 
apparent that if the breech would cam 
itself open during the firing of low pres- 
sure blanks, then fireworks and trouble 
could surely be expected when firing high 
pressure service charges. 

On trial, however, it didn’t work out, | 
the gun stayed locked beautifully with | 
the service and high pressure charges. 
Here evidently the adhesion of the lock- 
ing surface set up by the high pressure 
charge did not free in time to permit 
the subsequent falling pressure to un- 
look the gun and open it. 

The writer found the same phenome- 
non when testing a well-known sporting 
rifle with greased cases. This rifle has 
a locking bolt which works in slots cut at 
nearly right angles to the horizontal bolt. 
The finger lever operating the mechanism 
normally has a catch to hold it closed, 
but here the catch was broken, the parts 

were worn and free and the case itself 
was greased. 





The result was that the horizontal bolt 
would open during the firing, drawing 


the fired case with it. It did not “blow” 
open, that is it did not open during the 
height of the pressure and permit the 
escape of gas; it came open when the 
pressure had evidently fallen enough to 
free the locking surfaces of the vertical 
bolt, and permit the little remaining pres- 
sure to drive the breech bolt backward. 
The Ross sporting rifle was another 
weapon which would at times perform 
this trick if the rocker arm on the sear, 
which normally holds the sleeve closed, 
were removed, or was too short to reach 
up on the pulling of the trigger and hold 
the sleeve from backward movement. In 
this case, particularly with the cartridge 
case greased, the sleeve would slide open, 
taking the case with it. This was not 


a violent action, and there was no evi- 
It was 





dence of high pressure or gas. 
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evident that when the gas pressure in 
the chamber fell, the bolt would cam open, 
just as did the interrupted-screw block 
of the coast defense gun referred to. 

In the Submachine Gun, the joint in- 
vention of General John T. Thompson, re- 
tired, former Chief of the Small Arms: 


| Division pay the war, and Commander 


Blish of the Navy, this same principle is 
used, the wedge lockirg bolt holding 
firmly while high pressure persists within 
the chamber, unlocking when the pres- 
sure falls, and permitting the bolt to 
slide back and the various parts of the 
mechanism to function. 

It is question how much friction en- 
ters into this sort of locking arrange- 


ment, and therefore how much of the 
oiling system adopted is a matter of 
necessity. 


The fact remains that the gun func- 
tions at extraordinary speed and with 
more than normal machine gun reliability. 
With its small size, its light weight, its 
tremendous rate of fire, and its ease of 
control, the recent New York acquisition 
is probably the most efficient man killer of 
any firearm yet produced. <A well-known 
American factory is producing 15,000 of 
them—destination and purpose not an- 
nounced. 


What Science Did for Cheese 
(Continued from page 406) 
record although much of this native 
product was of low grade. With the 
perfection of new commercial system of 
cheese manufacture, not only is dairying 


| promoted in sections of the country far 


from city markets and adequate railroad 
transportation, but the standardization 
of Swiss-cheese-making also promises 
that we will produce our potential sup- 
plies at home and also may devote con- 
siderable of our surplus to export trade. 
At pres ent one plant in California is man- 
ufacturing Swiss cheese on a large scale 
according to the new system of produc- 
tion. This factory will produce over 
$2,000,000 worth of Swiss cheeses this 
year while it has already exported two 
carloads. of the product to Switzerland 
where the cheese wes sold on the open 
market and was complimented as being 
better than the best of the domestic offer- 
ings. 

Another notable accomplishment of the 
National Dairy Division has been the per- 
fection of modern methods of Roquefort 
cheese production so that this delectable 
delicacy can be made from cow’s milk 
and cured under artificial conditions, the 
finished product being as good as, if not 
better than, the expensive, imported 
Roquefort which comes from France and 
is made from sheep’s milk. For twenty 
centuries, Roquefort has ranked as the 
king of all cheese. It has been made by 
the peasants of southern France who 
live near Roquefort and maintain approx- 
imately 500,000 sheep especially for the 
production of milk from which to make 
the cheese. During their six months’ 
lactation period some of the ewes produce 
enough milk individually to make 50 
pounds of cheese. The cheese, for the 
most part, is made on the farms and 
small factories of that neighborhood and 
subsequently sent to Roquefort where it 
is cured in the famous caves of that re- 
gion—formed by the slipping of rock at 
the base of the Cambalou Mountains. 

Currents of cool moist air circulate 
freely through the caverns and galleries 
and are aided in their natural refrigera- 
tion and curing of the cheese by the nu- 
merous streams of mountain water which 
wind hither and thither among the grot- 
tos. When the moist air currents strike 
the rocks, rapid evaporation occurs which 
is invaluable in lowering the temperature 
to about 40 degrees Fahrenheit. During 
recent years some of these natural subter- 
ranean ice-boxes have been enlarged and 
equipped with artificial means of refrig- 
eration so that even lower temperatures 
than naturally obtain can be produced. 
The fact that cheese is produced at coun- 
try points and concentrated at Roquefort 
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Goblin Does 
Work Wonders! 


Goblin is a soap that really cleans; 
you can actually see the dirt disap- 
pear before your eyes. 


It is made of the purest and most ef- 
fective ingredients; that’s why — it 
cleans thoroughly and quickly; lath- 
ers freely in the coldest or hardest 
water; does not injure the tenderest 
skin. 


It's the heavy 
duty soap for the 
stained and bad- 
ly soiled hands; 
—always keep a 
cake of Goblin on 
hand. 


At your grocer’s; 
if he hasn’t it on 
hand send cou- 
pon for a free 
trial size. 


Goblin Soap 


Trial Size Cake Free 


CUDAHY, Dept.Q 111 W. Monroe St., Chicago 
anadian Address: 
64 Macauley Ave., Toronto, Canada 














Please send me trial size cake of Goblin Soap. 
NG. cxcadeeelendeddanecensanveceweeld 
I icinisk’:0:0p dotinei tut dead eo bulihindlinsaide aaa 
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IDEAS "ee tev envers 
y Book 
INVENTORS UNIVERSAL EDUCATOR 


Miustrates 950 Mechanical Movements and Perpetual Motion, also deci- 





sions of courts on I Et cases and valuable advice on choice of attorneys 
$2.00 postpaid everywhere 

FRED G. DIETERICH, 661 Ouray Bidg., Washington, D. C. 
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ON THE BEACH AND 
THE BOARDWALK 


Atlantic City is 
famous for its de- 
lightful climate, its 
4%} invigorating salt- 
8ea air, its surf bath- 
ing, its miles of 
Boardwalk and end- 
less amusements — 
and CHALFONTE 
Hospitable, quiet, 
home-like. 





American 
Plan. Always 
Open 
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SCIENTIFIC 


for curing suggests a possibility for the 
improvement of the manufacture of simi- 
lar cheese in this country and the ulti- 
mate assembly of all the material at one | 


central point for curing. Such an ar-| 
rangement would minimize the expense | 


and also would operate for the produc- 
tion of a superior quality product of uni- | 
form grade. | 

The Federal farming scientists.in this 
country, for a number of years, have 
been experimenting with the potential 
purpose of perfecting the manufacture 
of a green mold cheese from cow's milk. | 
For many years the attempts all resulted | 
in failure and the experts ascertained | 
that it was not sufficient merely to sprin- 
kle green mold on the curd to produce | 
Roquefort cheese. It was only with the | 
greatest difficulty that the mold was} 
made to develop properly; this process, | 
ut best, was very unreliable while availa- | 
ble systems of refrigeration were not | 
adequate, subsequently, for the proper 
curing of the dairy product. A low tem-| 
perature was prerequisite, with plenty of | 
ventilation and high humidity. 

Finally, the Government dairying spe- 
cialists devised a special air-conditioning 
apparatus which filled the bill to a T and 
which duplicated the natural conditions 
which obtained in the caves of Roquefort. 
As a result of this invention combined 
with the perfection of a process which 
permitted the substitution of cow’s milk 
for goat’s milk—as little of the latter 
material was available in this country— 
modern science has standardized Roque- 
fort cheese manufacture and adapted it 
to our local conditions as efficiently as it 
solved the Swiss cheese riddle. 

Before giving world-wide publicity to 
its new discoveries, the National Depart- 
ment of Agriculture produced both Swiss 
and Roquefort cheeses on a commercial 
scale for wholesale and retail trade at 
the Grove City, Pennsylvania, creamery, 
which is operated under the coéperative 
direction of Uncle Sam. During the last 
couple of years this cheese has been sold 
on the open market in active competition 
with the best grades of imported cheese 
flattering results indicative of the 
of the domestic product. In 
the case of the Roquefort cheese, some 
slight criticism has developed due to the 
fact that the color of the cheese made 
from cow's milk is yellower than that of 
the imported Roquefort made of goat’s 
milk. This obtains from the fact that the 
fat of sheep milk naturally is whiter 
than that of cow’s milk. However, it is 
anticipated that, as the domestic industry 
develops and more scientific attention is 
devoted to the study of cheese manufac- 
ture, additional perfection and improve- | 
ments will result which will eliminate all 
existent sources of unfavorable comment. 


Safety for the Linemen 
(Continued from page 407) 
slightest pinhole or other defect that might 
admit of the passage of an electric dis- 

charge through the glove. 

Each glove is filled with water to with- 
in about two inches of the top, being 
soused in the water for an equal distance 
from the top. Scientifically expressed, 
one terminal of a “step-up” transformer 
is then connected to the water inside the 
glove and the other to the water outside 
the glove. By the application of a regu- 
lating and measuring apparatus, not 
shown in the accompanying photograph, 
the voltage is raised to the specified 
value and maintained for five minutes, or 
until the glove “breaks down” or yields 
to the electric stress. The fact that oc- 
ecasionally several gloves in a single con- 
signment cannot withstand the searching 
eye of the experiment emphasizes the 
value of periodic tests. 

Rubber gloves purchased by Uncle Sam 
for use at the Panama Canal are tested 
by the Bureau of Standards before they 
can qualify for service. The stress is ap- 
plied at 9,000 volts, a voltage higher than 
that required by active usage. Similarly, 
progressive electric power companies have 
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Training For Service 


What science and engineer- 
ing have done to develop the 
mechanical efficiency of the 
telephone, specialized training 
has done in the development 
of workers. 


Plant engineers, linemen, 
directory clerks, toll operators, 
equipment installers, electrol- 
ysis engineers, trouble hunt- 
ers, line repairmen, test table 
operators, chief operators, con- 
tract agents, buildingengineers, 
line installers, exchange repair- 
men, plant inspectors, trouble 
operators, fundamental plan 
engineers, draftsmen, estimate 
clerks, exchange operators, 
cable testmen, equipment in- 








Corliss Engines, Brewers 


1C Fase and Bottlers’ Machinery 


The VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 


HOG ISLAND SHIP YARD FOR SALE 


The Yard Is Near Philadelphia, Pa. 


Sealed bids will be received up to October 30, 
1920, 10 A. M., in office of the U. S. Shipping 
Board Emergency Fleet Corporation, Supply and 
Sales Division, Sixth and B Streets S. W., Wash- 
ington, D. C., and then opened in the office of the 
Board in the presence of the CHAIRMAN. 


HOG ISLAND HAS 


An area of 946 acres, water frontage of two miles, 
27 warehouses, approximately 86 miles railroad 
tracks, 21 miles of roads, 50 shipbuilding ways, 
sewerage and drai » p piers, admin- 
istration, record and goats buildings, shop 
buildings, power, air, electric, steam, water and 
oil lines, classification yards and fire protection. 
Detailed inventory, blueprints, photographs and 
other data have been filed in the office of the Di- 
rector of the Supply and Sales Division, 6th and B 
Streets S. W., Washington, D. C. Bids must be 
submitted in duplicate on standard proposal forms, 
made in the manner designated therein and in- 
closed in sealed envelope marked “Proposal No. 
2007, not to be opened until October 30, 1920.” 
Bids must be accompanied by certified check, made 
payable to the United States Shipping Board Emer- 
gency Fleet Corporation for $1,000,000. The bal- 
ance of the purchase price is to be paid within a 
reasonable period not exceeding in any case five 
years from date of sale. Title to the property 
will remain in the United States Shipping Board 
Emergency Fleet Corporation until full purchase 
price has been paid. The Corporation reserves the 
right to rejcct any or all bids. 


United States Shipping Board Emergency Fleet 
Corporation, 


W. S. BENSON, President. 








spectors, wire chiefs, traffic 
engineers, galvanometer men, 
cable splicers, facilities engi- 
neers, surveyors, information 
operators, switchboard install- 
ers, accountants, testmen, su- 
pervisors, station repairmen, 
equipment engineers, directory 
operators, statisticians, ap- 
praisal engineers, routing op- 
erators and scores of cther 
skilled employees are specially 
trained for the exacting work 
of providing telephone service. 


Throughout all work of tele- 
phone construction and opera- 
tion there is a ceaseless en- 
deavor at mastery of service 
that makes for improvements 
beneficial to the public. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System Universal Service 


And all directed toward Better Service 


HUNISOL BOILER PRESERVER 


‘ 


Jersey City, NJ 


UNISOL 


Experimental and Model Work 


Fine Instruments and Fine Machinery, 
Inventions Developed. 
pectal Tvols, Dies, Gear Cutting, Ete. 


HENRY “SUR, 489-93 Broome St., New York City 


We Will Make It 


MFG. CC 
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Waicrbury Button Co.; Waterbury, Conn: 













SOUTH BEND LATHES | 
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How to 
Run a Lathe 
A380 page book 
For 10¢ Foster a 
Coin or Stamp 


STRAIGHT AND GAP BED } 
Ly inch South Bend Lathe : $285.00 





483.00 

16 * cy - 550.00 

18 or - 7 - m 735.00 

21 * ‘a a eo 200.00 

24 oT . a 1 ,250 00 
Over 25,000 in use. "Est. 1906 


Send for Free Catalog 


SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, ind. 
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Nine-Foot Saws Running 
130 Miles an Hour | 


| phasizes periodic testing as an indispensa- 







































Now Ready 
—— 


A New Book on a New Subject 


BEHIND THE MOTION- 
PICTURE SCREEN 


By AUSTIN C. LESCARBOURA 


ERE, at last, is the wonder book of the 
screen. It takes the reader into that marvel- 
ous land where films are made, and where the 
reigns su- 
preme. Every step in 
the making of a 
photo-play is taken 
up m proper turn, 
from the planning 
and writing of the 
scenario to the pro- 
jecting of the finished 
| film on the screen in 
the picture. 
‘Talking pictures, natur- 
al-color pictures, micro- 
scopic — and ail 
phases of the motion pic- 
ture are treated upon in 
due turn. This book is 
printed on the highest 
grade coated paper. It 
contains 428 pages and 
over 300 i lustrations. 
Bound in an attractive cloth cover Size 64 x 9% 
$3.50; postage—-| Se in the East, 20c to Chicago, 30c 
to the coast. 
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One of the Most Attractive Books Ever Issued, 


Scientific American Publishing Co. 
233 Broadway New York 


DISSTON 


SAWS AND TOOLS 








SCIENTIFIC 


No one had ever built a saw 
nine feet in diameter. It took 80 
years’ experience and unlimited 
courage to do it. Men who were 
supposed to be saw experts said: 


“You can make a saw as big 
as that, but the strain will be too 
great; no mandrel would hold, 
and 63 square feet of saw sur- 
face couldn't run straight and | 
true at the tremendous speed 
demanded.” 


But two such saws were com- 
leted and installed in the Coats 
Shingle Mill at Hoquiam, Wash- 
ington. Before a large gathering, 
many of them intensely skeptical, 
the saws made their initial run. 


And they ran perfectlv! The 
skeptics became enthusiasts as 
the gigantic saws—the biggest in 
the world —slashed through giant 
logs with a swift, clean cut. 








It was the obvious thing 
for these saws to bear the 
Disston name, to be of Diss- 
ton-Made Steel, and made by 
men whose lives and whose 
fathers’ lives have been given 
to making Disston Saws. 
HENRY DISSTON & SONS, Inc. 


General Offices 
Philadelphia, U.S. A. 

















WANTED 


Patent Attorney with at least ten 
years’ experience in the preparation 
and prosecution of patent applica- 
tions. Address 

MUNN & COMPANY 
626 Woolworth Bldg., New York City 














BESSEMER 


= ENGINES 








ESSEMER Oil Engines require 
B only the cheapest crude or fuel oils 

in their operation. Not only is this 
an extreme economy but it makes your 
power plant independent of the present 
and possible future shortages in other 
fuels. And our service branches through- 
out the country guarantee unfailing serv- 
ice at all times after a Bessemer is 
installed. 15 to 180 H.P. Write for catalog. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 
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gloves used by their linemen 
tested when new and at specified inter 
vals while subjected to service. Rubbet 
deteriorates with age and use, and the life 
risk involved in outfits for workmen em- 


the rubber 


ble practice. 


Concerning Back Numbers 


E beg to advise our readers that all 
back numbers of the Screntiri 
AMERICAN within the current year, that 
is to say, 1920, can be furnished at a uni- 
form price of 15 cents each, with the ex- 


ception of our “Anniversary Number,” 
which is 25 cents. All issues of the 
SCIENTIFIC AMERICAN back of 1920 can 


only be sent on receipt of 25 cents and only 
those numbers which are in print can be 
supplied. To avoid unnecessary bookkeep- 
ing, all orders should be accompanied by 
a remittance to cover the cost of the same. 
Back numbers of the ScrENTIFIC AMERICAN | 
SuppLEMENT for 1919 can still be supplied 
until January Ist, but earlier numbers as! 
as the supply goes can be purchased | 
of the H. W. Wilson Company, University 
Avenue, New York City, to whom all in- 
quiries regarding SUPPLEMENTS are re- 





ferred. We are able to supply back num- | 
bers of the SCIENTIFIC AMERICAN | 
MonNTHLY, all issues for 1920 except Au- 


gust and September which were not pub- 
lished, for 50 cents each. 


Propping Fruit Trees with Staples 
and Wires 


_ fruit tree with a fruit load much 
too heavy for its own trunk and limb 
structure isn’t an unusual occurrence in 
either the small home orchard or the big 
commercial one. The common way of 
providing supports for such trees is to 
use wooden props, sawed out of scant- 
lings. When wooden props first were 
used, lumber was cheap and easily 
tained. This condition has radically 
changed, and the cost of props, used in 
number, is a serious additional cost. 
Another drawback to props is that they 
frequent attention. A storm 
the wind blows hard—and props 
When 
the 


ob- 


| comes, 
|are down all through the orchard. 
props are used, cultivation beneath 
trees is interfered with. 


growing practice in California fruit dis- 
tricts. It is a method which requires 
some skill and judgment, but when prop- 
erly done is economical and efficient. One 
wiring does for several years. The cost 
of the method is only a fraction of what 
propping with wood costs. 

California expert orchardists find that 
the best time to prop is just before the 
fruit tree branches have become to bend 
under their load. In wiring, the endeavor 
is to attach wire to branches at the point 
where the center of the load will come. 
Two methods can be pursued. One is to 
have a central iron ring, within the tree, 
with wires running from it to the 
branches needing support. An advantage 
of this method is that if a wire breaks, 
only one branch is released. 

For most trees, however, the more prac- 
tical method is to run one wire around 
the branches requiring support, holding 
them in and together. Twelve or 13 gage 
wire is used. Fourteen gage is too light, 
while an objection to 12 gage is that, 
though very strong, it is hard to handle. 
So growers frequently compromise and 
use 11 gage. The wire is attached to the 
limb with a two-inch fence staple, except 
in the case of very small limbs, when a 
large picture screw-eye is used. Screw- 
eyes are used when a staple would split 
the wood, 

In wiring, 
hold the tree in its natural position. 
this is well done, the growing load of 
fruit will operate simply to strengthen 
the tree in its proper shape. If the tree 
is not well wired, there is still danger 
of damage from spreading when the full 
load begins to be felt.—By J. T. Bartlett. 


the endeavor should be to 





Propping with staples and wires is a, 
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“All Right, Then — 
I'll Go To Hell!” 


“Tt was awful thoughts and awful 
words, but they were said and I let 
them stay said.” 

It had felt good to be all washed 
clean of sin and to be able to pray— 
but Huck couldn’t tell Old Jim no 
matter how sure it would make him 
of going to Heaven. 

So he tore up the note and swore he 
would never reform again. He would 
steal Jim out of slavery, he would— 
and if he could think up anything 
worse, he’d do that too. As long as 
he was going to hell anyway, he might 
as well make it worth while. Who 
ever knew the heart of a boy as does 


MARK TWAIN 


12 Vols. At a Low Price. 
FREE — Rex Beach 


5 Volumes 


Rex Beach is the most popular 
writer of thrilling stories living today. 
He is the man who knows, as no 
other, the big outdoors, that is the 
Klondike. 

Plenty of humor—plenty of scrapping—big, 


raw-boned men who can whip their weight in 
wildeats—the women these men fight for and 





If —— > 





die for—all these you will find in 
x Beach's vivid, human novels. 


Only a Few Sets 
FREE 


Rex Beach now costs you $2.00 
for each volume in the book store. 
But we have made a small special 
edition and so as long as 
small special edition lasts you can 
have 5 volumes—about $10 worth 
of books—absolutely free. 


Rex Beach has sacrificed much 
of his royalty so that we can do 
this on one edition. 


If you are prompt you can get 
your set free. If you are too late 
we will return the coupon—but 
don’t wait. 


Send the coupon for both sets 
for examination. Send no money 
~just the coupon. Send it at 
once. 


HARPER & BROTHERS 
Est. 1817 New York 











HARPER & BROTHERS, 21 Franklin Square, NEW YORE 
Send = harges prepaid a set of Mark Twain in 12 ae 
“i > : a4 fae ae om ¢ green cloth, stamped in Cold, 
Rex Beach in At bound in red cloth, free. If not sa 
I will return re at your expense, otherwise 1 will send you $29 
within 5 days and $2.00 a month for 14 months. 


























There is a charm—a distinctiveness in the appearance 
of Harrison equipped cars, discernible at a glance. 
But: it is not alone external grace that distinguishes 
such cars. Appearance here is but an assurance of 
high grade performance, for motor efficiency winte: 
and summer is definitely increased by the dependability 
of Harrison Radiators. 





How well this is recognized by leading motor car 
manufacturers is indicated by the increasing number 
of quality cars being equipped each year with Har- 
rison Radiators. The Harrison automatic shutter con- 
trolled radiator is a feature of all Lafayette Cars. 


Harrison Radiator Corporation 


General Offices and Factory: Lockport, N. Y. 
Shutter- 
S Hexagon 


General Sales Offices: Detroit, Michigan 

















Conditions are fast changing in the 
truck building industry. 



















The fires of unusual demand brought 
about by post-war conditions have 
passed—a more stable period of sane 
and conservative truck buying has 
come—to stay. 

In the wake of this period come the 
natural rumors of depression—of the 
curtailment of production on the part 
of some companies because of this 
lessened demand. 

But from it all the Federal Motor 
Truck Company has emerged, con- 
fronted, not by the problems of cur- 
tailed production—but by the problem 
of greatly increasing it. 





New Federal factories adding over 60 000 square feet to the pr 


the Federal Motor Truck Company has recently 










Federal dealers, everywhere, need more salesmen, 
ing demand for Federal Trucks must be met promptly by immediate addi- 
tions to the present Federal sales force. 4 
with a permanent, profitable business enterprise is yours NOW. See 
the Federal dealer nearest you or write the Federad factory. 


Federal Motor Truck Company, Detroit, Michigan 


esent factory space are being rushed to completion. 
acquired 60 acres of additional tand to provide for future expansion. 


Keeping Pace with Truck Progress 


New Federal factories are in the build- 
ing—a greatly increased production 
schedule. is being pushed energetically 
to meet this steadily increasing demand 
for more Federal trucks. 


Vigorous and virile—sounder in or- 
ganization and in the good will of the 
great truck-buying public than ever, 
Federal is destined to play a leading 
part in molding the future of the 
industry—fated to be among the pace- 
makers of its achievements. 


For that is the spirit of the Federal 
organization—and that spirit reflecting, 
as it does, the needs of the nation, 
records itself indelibly in the achieve- 
ments of the times. 


The rapidly increas- 


The opportunity to ally yourself 





ln addttion te 














